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PREFACE 


I N a short prefatory note Professor Heilborn relates 
how this work was prepared for jjiihlication in 
the very month in which the European War 
broke out. Klaatsch, whose great scientific attainments 
Dr. Heilborn describes in the Introduction, unhappily 
died in 1910, and the editing and completion of tlu' 
work fell to Dr. Heilborn. From his intimate know- 
ledge both of the Australian aboriginals, w'ho arc here 
much used for comparison with primitive man, and of 
prehistoric science, Dr. Heilborn was able to incorporate 
later discoveries and make the Avork more valuable 
than ever. 

The second German edition reaches me as I write, 
and it will be found that (wery new find of importance 
has been included in this version. At a few points I 
have made further slight additions and modifications, 
so that the reader might have a complete manual of 
this very progressive branch of science. It has not 
seemed necessary in many case's to’ break up tlu^ text 
by specially marking the additions made bj^ Dr. Heilborn. 
They arc mere additions of fact, not expr(;ssions of opinion. 

The work is intended for the general public. The 
high authority of Professor Klaatsch sufficiently recom- 
mends it in the narrower world of the expert, but the; 
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plain language and elementary explanations make it of 
especial value to the very wide public which is interested 
in the fascinating story of man's development ; and the 
ample and earcfully selected illusti’ations should be 
peculiarly welcome. The biographieal sketch in the 
Introduetion has been slightly abbreviated, and many 
of the redundant illustrations omitted. 
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INTRODUCTION 


I N Hermann Klaatsch, who died on January 5, 1916, 
at the early age of fifty-two, modern seience lost 
one of its greatest hopes. Ilis was the life of 
an untiring protagonist of truth and science ; a man 
who was as hard as steel in the fight, yet bore under his 
armour the heart of aehild, and even in liis heaviest hours 
had ever on his lips the laugh of a eare-free man. lie 
had many open, and still more seeret, enemies ; for he 
was a pioneer in every braneh of seienee he investigated, 
and his insistence on the discoveries lu' mad( — often 
great and startling <liseoveries — constantly raised op- 
ponents amongst tlie stubborn defenders of received 
opinions. At seientilic congresses he was known and 
feared for his skill, his trenchant logic, his elegant and 
sarcastic diction, and his mastery of the subject. Yet 
tliis fighting spirit was not his innermost nature. This 
was seen rather in his imealculating devotion to his 
friends and relatives. 

Hermann August Lmhvig Klaatsch, born on 
March 10, 186.*}, came of a family of distinguished 
Berlin physicians. One of his anetstors was physician 
to Fred(“rie William III, and tlu' most famous of his 
day at diagnosis. The eminent Berlin surgeon Robert 
Wilms, to whom a monument has been raised for his 
distinguished services as surgeon-general in the Austrian 
and Franco-Gei’man Wars, was his great-uncle. His 
father, a favourite pupil of Johannes Muller, had an 
extensive practice at Berlin. 

At a very early age Klaatsch showed, as one would 

1j 
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expect from such a tradition, a decided predilection for 
scientific matters. In his seventh year he was enrolled 
in the list of “ donors ” at the Berlin Aquarium for 
bringing a good collection of amphibia and reptiles from 
the Hart/ Mountains. At school he devoted himself 
to Darwinian problems, and he began his medical studies 
at Heidelberg und(“r Gegenbaur, the friend and counsellor 
of Ernst Haeckel. At twenty he published his first 
work, an important study of comparative anatomy 
{7jur Morphologie der Sdugeiierzitzcn). In the following 
year Waldeyc'r engaged him as his assistant at the Berlin 
Amatomical Institute. 

As pupil of the greatest comparative anatomist and 
the most distinguished descriptive anatomist of modern 
times, Klaatsch tlius received the finest conceivable 
education for special research. He came to see all things 
with his own clear eyes, not through the spectacles of 
others, to take no account of opposition, to be a pioneer 
in many paths, to follow every problem in its minutest 
details and test his views with the utmost sincerity ; 
and the results he attained in every branch of modern 
anthropology giAc him an immortal place amongst the 
great names of science. 

In October 1888 he went as assistant to Gegenbaur 
at Heidelberg, and in ISO.! he was appointed associate 
professor of anatomy. 

The conclusions he presented in his earliest Avorks, 
especially in a A’ery able study of the fins of the 
Crossopterygians {Die Bnistflosse der Crossopterygier), in 
connection Avith the origin and development of the 
limbs of the terrestrial A^ertebrates, put him more or 
less in opposition to the DarAvin-Huxlcy-Hacckel version 
of man’s ancestry. He gave a more precise expression 
to these vicAvs at the Anthropological Congress at Lindau 
in 1899, Avherc he had the same experience as Haeckel 
had had at Munich in 1877. “ That isn’t science — it’s 

imagination,” the elderly Ranke said ; and Klaatsch, 
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on the safe ground of coniparativ'e anatomy, only shrugged 
Ills shoulders, when Ranke’s clerical pupil, Bumiller, 
tried to refute him. 

Klaetsch has often been reproached with “ imagina- 
tion.” As if even exact science could dispense with 
what Goethe calls ” exact sensory imagination ! ” 
Reason is, as Feuerbach said, of bourgeois origin, while' 
imagination is of royal birth ; and its royal childreii are 
the great builders, the discoverers of new lands in science. 

In his speech at Tiindau Klaatsch eontc'iulcd that 
man is “ an independent branch of tl\e Primates,” the 
manlike apes being a parallel branch, but not in the 
line of man’s ancestry. In one j)art of his organisation 
man has more than sonu' of the apes, and in other j)arts 
more tlian otlu'rs ; so that none of tlu' living tyjx's of 
Pi'imatcs can be unreservedly regartled as his nearest 
relative. Man is in many res|)ects closer to th(' lower 
forms of monkeys than to the anthropoid a))es, and many 
of his h'atures compel us to go back as far as the Lemurs, 
and on to a hypotlictieal ()rimitiv<' form, “ the earlit'st 
stage of the Primates,” which would not bc' far removi'd 
from the common stem of the primitive mammals. On tlic 
basis of our present knowledge of comparative anatomy, we 
must describe man as a direct descendant of lower Primates, 
and the Primates themselves as primitive members of 
the mammal stem, <lircctly connected with it at its roots. 

Since those dsiys Klaatsch has accumulated such 
a mass of anatomical facts in suj)port of his view of 
man’s evolution, an:! collected such a wealth of ilhistra- 
tions on the' subject, that even the iiu'xpert can now form 
his own opinion on this ” question of all questions,” 
as Huxley called it. Ilis theory is the backbone of the 
present volume. 

In his speech at landau Klaatsch naturally touched 
upon the problem of man’s antiquity, and in the same 
year he published his first essay on “ tlu; fossil remains 
of man and their significance in connection with his 

2 
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origin.” lie Avas now to make tliis his special field 
of research. 

In a glass ease in the Provincial ^lusenin at Bonn 
Ihere were, almost forgotten, some rcanarkabh' human 
fossils : the skull-cap and a number of otlu'r bones of 
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a prehistoric man, found at Dornap in the Neanderthal 
in 185(5. The iinder, Fuhlrott, had quite appreciated 
the importance of these bones in connection with the 
(‘arly story t)f man. One day, however, Rudolf Virchow 
had come to Bonn, and, after a thorough study of the 





INTRODUCTION 


IJ) 


boiK‘S, the great pathologist liad (Uelared thal they 
AV(‘re '' j)athol()giealIy nuieh altered : that lliere Averc' 
traces of rickets and gont, and so the XeanderthnI 
man ” coidd not possibly havc‘ be‘longe‘<l to a prinnti\a‘ 
savage* race, '' since* se) se)rely trie el i\ man ce)ulel scare'e ly 
have* liveel te) e)lel age in a ne)maelie‘ anel hunting ]X‘e)|)le /’ 
Fe)r the* time* (his sealeel the* fate* e)f the* Imman fossils. 

Klaatsch, iiulire'ctly stimnlate‘el by the* elistinguislu'd 
anatofnist Se'hwalhe*, maele* a e*le)s(* study of the* \(‘ande*r- 
thal be)nes. He* e*ame‘ te) the* e*e)ne*lnsie)n that in the* 
Ne*ande‘rthal man we* really had an e*arly and bae*kwarel 
luiman ty]x*, a 'Slistinct spee*ie*s e)f the* ge*nns IIe)me)/’ 
a primitive rae'e* eliffering fre)m e*\'e‘ry li\ing race*. His 
ihee)ry, me)re‘e)ve*r, re*e*e*ive*d valuable* sn|)pe)i‘t, as be* was 
a])le‘ te) })roN'(* that the* eliste)rlie)n e>f the* be)ne‘s whie*h 
Ab*i*che)w hael attril)\de*el te) rie*ke‘ts, e*spe*e‘ially e)f the* raelins 
(in tile* le)we‘r part e)f the* arm), was ''an impejrtant 
/e)()le)gie*al ele)e*um(‘nt,‘' se)me‘thing whie*h " ante*dihi\ iai 
man share's with the* aiithre)pe)id apes, the* n)e)nke*ys, 
the* le*murs, and the* e*limbing niarsu|)ials." 

Kate* willeel that almost at the* same* time* an important 
ne‘W disce)Ve*rv e)f be)ne‘S e)( tlie* Xe*ande*rt hal type* was 
maele* at Ivraj)ina, in ne)rtl)e*rn Kre)atia. Klaatse*h was 
e)ne‘ e)f the* first te) sluely the*se* be)ne‘S at Agrani. 

His iele*a of the* pi'imitive* rae*e‘ te)e)k e‘ie*are*r shape*, 
anel he* se)Ught furthe*r e*viele*ne*e‘ e)n e*\e*ry siele*. In the* 
next few years he* visiteel all the* museums in Kure)pc 
which hael any re*niains e)f this e*arlie*r lae'e*, te) t(‘st with 
his e)wn e*ye*s what e)the*rs hael said’ about the*m. He* 
N'isiicel the* place*s w!H*re* dise*o\ e*i ie*s had be e n made* in 
(iermany, Be'lgium, France, anil Fngland, in e)rde*r to 
form his own opinie)n e)f the* ge*e)le)gie*al situatie)n ; le)r lie* 
hael an cxteaisive* kne)wle‘dge* of gee)le)gy alse), anel hael 
Iccturcel ein it at Ilcielclbcrg. He* ine*luele*el in his inejuirie s 
a stiiely e)f the* olelest cmbe)diments e)f human culture*, 
the flint imple‘me*nts. In 1002 anel lOOd we* linel liirn 
in Belgium, digging for ‘‘ e oliths,” the earlie st types e)l 



20 


INTRODUCTION 


implement wtucli the Belgian geologist Rutot had dis- 
covere<l, and whieh, being of Tertiary origin, had again 
raised a heab'tl discussion amongst anthropologists and 
geologists ol the question of “ Tertiary man.” Klaatsch 
was quite confident that he could prove the artificial 
working of the eoliths he found in the sub-volcanie 
sands of Aurillac (in the south of Franee), aiul he never 
c(‘ased to devoia* his attention to tire question of 
eolitlis.' 

Huxley had, in liis descrijrtion of the Neanderthal 
skull (18(52), pointed exju’essly to the problem of the 
Australians, and Klaatsch’s studies now Lnrned his 
thoughts in that direetion. In February 190 f he started 
on a journey to Australia, where he was to stay more 
than three years, studying the aboriginals at first hand 
and colleeting a rieh anthropologieal and (thnological 
material in connection with this “ doomed rac(‘.” The 
journey was subsidised by the Berliii Royal Academy 
of ScieiK'c, and lu‘ eolk-eted an extraordinarily abundant 
and valuable amount of material, anatomical and ethno- 
logical. Ilis collection, most of which is now in the 
Raut(‘nstrauch-Joest Muscaim at Cologne and the small 
anthropological museum he founded at Breslau, is of the 
greatest scientilie inq)ortance. Ilis studies of the aborigi- 
nals began in South Australia, and were contiiiucd in tlu- 
north and west. They referred not only to bodily features, 
bus he sought to learn something of the spiritual and 
])syelne life of that remarkable race. How successful 
lu“ was, we see from his various woiks (especially his 
Todcs psychologic dcr IJrausImlier in Hirer Volks und 
rcligionsgcschichtlichen liedeiitung, 1911) and from tlu' 
j)r('sent volume, in whieh he repeatedly, and rightly, 

’ The (luestion is not yot settled. Ueiijaniin Ilarri.scm eolleeted in Kent 
even before Hntot in Hel;j[iuin, and a iar^fe number of distinguished authorities 
now aeeept the eoliths. Heeently (15)16) the (German glacial geologist 
Werlli eaine to the eonelusion, after a thorough study, that Untot's eoliths 
must have been worked by the hand of man. Klaat.seh thought the name 
••eolith" inappropriate, and a source of “discredit.*’ 
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draws parall(‘ls betwoon primitive num and the living 
Australians. 

In December D)().> Klaatseh was for some montlis 
in Java, chiefly to study the plae(‘, Trinih wlnav Dubois 
had found remains of the* Pitheeanthropus in 1801' 2, 
and look for ])rehistorie impleuK'uts or other remains. 
A serious illness from malaria, which lasted several 
months and laid th(‘ germ of his premature death, cut 
short his research in Java ; and in the middle of May lOOiJ 
he returned, at the luaght of his leve r, to the north of 
Western Australia. 

Here lu^ had to remain in hos|)ital s(‘V(*ral w(‘(‘ks, 
but from his siek-bed he wrote triumphantly- and 
eharaeteristieally — to lierlin : My stay in the hospital 

here has lu^lped me to do things I had long sought in 
vain to do. . . • Tf 1 had not gone into hos])ital, I should 
probably have b(*(‘n handed over to tlie inorffuc,’’'’ At 
nights, left to himself in a badly lit room, he had to 
dissect with his f(‘ver-shaking hands in ordca* to h(‘ al)lt‘ 
to give his valuable anatomical matea'ial to seieneea 
Scarcely recovered, and subject to lu w attacks of lh(‘ 
dise.ase, he vigorously r(‘sumed his studies of lh(‘ aboriginals 
in desolate north-west Australia- “ (juite oiu^ of th(‘ 
most Cod-forsaken pla(*es in the world,” h(‘ wrote' honu' 
and made his most valuable ol)S(‘rvations at Jhagh' 
Day, Port Darwiii, and Melville Island, whe re' he^ maeh' 
the aeejuaintanee e)f Australians ‘‘ in a (piite sa\ age* 
e*e>nditie)n.” “ I am se)rry that my time' is over he re ,” he* 
writes, before* his start fre)m Syelnf'y ; “ I have* ne)t hael 
enough e)f Australia anel its se)ber e-harm. I want te) 
eenne back.” 

Befewc sailing fe)r Eure)pe*, he spe'iit a few weeks iei 
Tasmania, in e)rder to study the* material re-lating te> 
the extinct abe)riginals in TIe)bart Museum, anel e*spee*ially 
to dig fe)r their primitive implements, whie*h seemeel to 
him of very great importance in connee*tie)n witli eoliths. 
At Sydney he received his appointme nt as professe)!* 



22 


INTRODUCTION 


of anatomy, anthropology, and ethnology at Breslau, 
lie accepted it gladly, feeling that it meant a wide and 
fruitful held of action. 

He was back in the middle of April, and he flung 
himself with fiery zeal into the study of his rieli Australian 
harvest. At various sittings of the Berlin Anthropological 
Society, the Anthropological Congress at Strassburg, 
etc., he, gave a first account of the results of his journey, 
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and explained flic eliief problems to which it gave rise. 
But death snatched the j)en from his hand before he 
could finish the great work he meditated. Ilis manu- 
script is being I'onsidered by a number of experts, and 
it will Ih‘ j)id)lished shortly at the expense of the Berlin 
.-Veademy of Science. 

Work on this Australian volume, which contains 
most important facts and ideas in connection with the 
problem of man’s origin, was interrupted by a new find ; 
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the discovery by Schoetensack of an extrcanely ancient 
human jaw at Maiier (near Ileidilberg) in 1907 and, 
especially, Hauser’s discoveries of prehistoric skeletons 
in the Vezere valley. Here again Klaatseli opeiu'd 
up new avenues to anthropology by his studies. In 
drastic opposition to Hu‘ older school, h(‘ stated einpliatieally 
what Iu‘ meant by ‘‘ anthropology ” : ‘‘ Tlu^ comparative^ 
anatomy of the human organism in its variations and its 
re^lationship to tlu^ otlier Primates, th(‘ ap(‘s and monk(‘ys/' 
He was constantly d(‘vising n(‘w nadhods of work, in ord(‘r 
to lead antliropology out of the desead of sterile statistics 
in which all that was esseaitial was in danger of perishing. 
Schoedensack adlua*(‘<l entire ly te) Klaatseli\ ieleas in his 
(‘stiniate* of the* jaw e)f “ He)nu) lleadelbea'geaisis,” and 
Hauser at onc(‘ a|)pealed te) him, as the leading e^xperl, 
Avlxen h(‘ n)ade‘ l)is disee)ve‘ries. 

It happeau'd that Klaatsch had alreaady attean[)te(l 
an ideal iTce)nstruetie)n of the* skull e)f the^ Neandeadhal 
race', using tlie' lh)nn skull-cap, a lowea* jaw Ibund at Spy, 
aiul a fragmeait of the* u[)pea* jaw fe)und at Krapina, aud 
had exhibiteal this at the Anate)mieal Congre'ss of 19()<S, 
saying: ‘‘ lie*n(*ve r a w(‘ll-[)rese rveel skull of the* 
Ncande*rthal race* is discove*re*d, it is suie* te) be* like* my 
rece)nstructie)n.” He* ne)W heard from Hauser that he* 
luul, a])parently, fe)und such a spe*cime*n in an imelisturbeal 
stratum at Lc* Me)ustie‘r in the \\'/e*re* valle*y. Khuitsch 
went from Frankfeat, with a cexnunitte e e)f elistinguislu el 
anthre)pe)le)gists, te) Hauser at !.e*s Ky/ie*s, and e)n August 
12th he began the* elillicult task e)f digging out the* (irst 
Neanderthal ske*lete)n fe)unel in an undisturbeel ele‘j)e)sit, 
the ‘‘ Homo Me)uste*rie*nsis Hause*ri.” He the*n, with 
gre*at labejur anel ability, put te)ge*Lhe*r the skull e)f the* 
young Neandcrthaler from the* many fragme‘nts in his 
laboratory at llre*slau, and soon afterwards he* jxublished 
in various organs his scientific analysis of the* find, 
skilfully ce)mparing the olel and the* new and ope ning up 
new perspe*ctivcs. 
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Just a year later Hauser came across his second 
skeleton at Combe Capelle (Montferrand, in Perigord). 
Prom the nature of the case this ought to be quite different 
from the skeleton of the Ache\ilean man of Le Moustier. 
A telegram was at once sent to Klaatsch at Breslau, 
and he set off, just as he was, on his journey, which 
lasted two days almost (;ontinuously, to dig out the 
new find in the Dordogne. Hauser once laughingly 
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deseribed Klaatseh’s arrival to me, and the scene so well 
illustrates Klaatsch’s ways that I will repeat it. 

It was a morning in late September, four o’eloek 
and still dark, when the train from Paris i-eached the 
little station of Perigeux. Klaatsch had telegraphed 
that he Avas coming. The train stopped, but no one 
got out. Hauser ran the length of the train, but he 
could find no trace of his guest. Yet Klaatseh must 
be in it somewhere. The station-master was consulted. 
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and the carriages were searelied with lanterns. Klaatseh 
had made himself fairly comfortable in onc^ of tliem, and 
was hist asleep. Tlu‘ moment he was awakened, he 
greeted Hauser, seized his bag and his very eharaeteristic 
stick, which always accompanied liim, and cried out : 
“ Now for Combe CapelK^ ! ” As a matter of fact, tlu^ 
two of them almost at once s(‘t out on tlie lifty-mile 
journey in a ear. Klaatseh insisted on sei'ing the* lind 
before he Avould take the rest h(‘ so mucli lu c'ded. 

The Honu) Aurignaeensis Ilausc ri ” of Combe 
Capelle prov(‘d to be, as Hauser had sup])osed, a member 
ot a species diflering considcTably from the Nc‘an(U‘rthal 
race. Klaatseh was abl(‘, aftca* careful anatomical com- 
parison, to d(‘scrib(‘ him as a rc‘pri‘sentativ(‘ of a s(‘cond 
pr(‘historie race, nnieb n(‘ar(‘r to tlie modern Kuropi'an 
than to tlu‘ Neanderthal ra(*e, and one that (‘verywlierc 
displaced or absorb(‘(l tiu* older vacc. 

From the ever-growing and de^epening study of thc‘se 
two ])rimitive race's tlu‘ untiring wewke r ne)W hael to face' 
a new anel lormielable' j)re)ble‘m : that e)f the* real he)me* 
of these very eliffe'rent re‘])re‘sentatives of primitive 
humanity, and, beye)nel that, but e*le)se*ly e'omu'e'teel with 
it, the ])re)blem e)f the relations e)f the* \arious aidhre)j)e)iel 
apes te) the different race's e)f men. Aeeoreling lo Klaatse*h, 
the clianges e)f the* animal pop\datie)n duritig the* Ice 
Age enable us to foi’in an e)pinie)n as to the* e)iigin e)f the^ 
twe) races. Ame)ngst the* fauna e)f the* Neande'rthal 
worlel are the ancient elephant and e)the'r animals allie'el 
to the:)se of nie)elern Africa; the fauna e)f the* Aurignac 
man^s wewld cemijuise'd the mamme)th and an animal 
populatiem from Asia. Therefe)r(', Klaatseh e*e)neluele‘el, 
Aurignac man (?ame te) Kure)pc from Asia, Neaneh'rthal 
man from Africa. The'u came the nu)st surprising 
point. He succeeded, by nu*ans of new and e xact methods 
of research and comparise)n, in she)wing very remarkable 
anatomical parallels in the* structure e)f the sk(‘lete)n 
between Neanderthal man and the gorilla on erne side, 
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and the Aurignae race and the orang on the otlier. From 
tliis he dedueed a \ery early division of the primitive 
group of the liigher Primates — the “ Piopitheeanthropi ” 
(earlier ape-men), as he ealled them — into, at first, at 
least two great branehes, a western and an eastern, 
“ and eaeh of these divided into raees of men and anthro- 
poid apes ” ; leax ing open the question whether “ other 
varieties of the human raee might not stand in the same 
relation to the ehimj)anzee and gibbon of to-day as the 
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Ncaiulorthal race did to tliu gorilla and tlic Aurignae 
raee to the orang.” 

Klaatseh Iiiinself in this res])eet emphasised “ th(‘ 
very plain analogies of the HeidellnM-g jaw to the features 
of the gibbon ” : a point to whieh his attention had been 
drawn by eei'tain studies of the zoologist F. Mclehers, 
whieh had been inspired by Klaatseh’s work. As to 
the aflinities of the ehimpanzee, even the very cautious 
SehAvalbe, speaking of the prehistorie human jaw found 
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at Ehringsdorf (Weimar) in May lOlJ, says: “The 
Weimar jaw is eertainly of the lowest tyj)e, and is iieaier 
to that of the anthropoid apes (tlie ehimpanm*) than 
to the otlier known lower jaws of Homo primigenins," 
(as Sehwalhe ealls the Neanderthal raee). 

It will easily be imagined that anthroj)ologists were 
inueh exeited by this de])artnre from the aeeepted view, 
as Klaatseh postidated a plural ()ri<’iii (polygenesis) 
of the raee and a eommon basis for man and the anthro- 
poid apes, when he ])ut nis eonelusions before them a I 
Ihe Cologne Congress in August 1010. There were jokes 
about his supposed “ eonversioji from monogenetie Saul 
to polygenetie Paul. " Hut Klaatseli had blunted the 
point of these darts in advanee by saying; “Tin- man 
who woidd Ibrm bis own judgment on tlu‘s<‘ matt(‘rs 
will find it necessary lo make a thorongb study of the 
skeletons of man and the anlhropoid a])es. It is no 
use just making sceptical remarks on the sid)jeet.” 

He did not allow himself to be distracted by these 
attacks, to which he was accustomed, but <]uietly and 
eonseientiously went on with his work. Tin- next step 
w'as the proof of his views as to the relations of nu-n and 
tin- anthropoid apes in respect of certain features of the 
brain. He put this before the Anthro])ologieal Congress 
at Ileilbronn in Ihll, in a sjKeeh on “ The gi-netie signili- 
eanee of the contour of the human cortex.” Utdbrfu- 
nately, he never completed these \'eiv important studies. 
\Vheu we last met in the autumn of 11)1 t In- spoke to me 
of “ quite new and astonisliing results'” on the subject, 
and we may hope that In- has left behind something 
for publication. The same may be said of his work, 
already published in part, on tin- struetnre of the mouth 
and lips and the significance of the mammary mechanism 
in connection with man’s ancestry. 

In his later years Klaatseh was — apart from purely 
anatomical research, which was always for the purpose 
of solving the problem of man’s origin— more and more 
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occupied with (|ucstions about the general culture ol‘ 
prehistoric man. There arc good reasons in tlie character 
of the subject for putting this material in a popidar form, 
as Klaatseh did, hut the main reason is that he was 
especially gifted for the popularisation of science, lie 
had given proof of such gifts in his seventeenth year, 
when he founded a scientific society amongst his fellow 
pupils, and gave them lectures on zoology, biology and 
astronomy. The lectures to school-children which he 
gave at Mannheim (collected in his first popidai’ work, 
(irundzugc der Tjt’hre Danoin's, 15)01), showed this still 
more clearly, and Ids success at seic'ntilie congresses was 
larg(‘ly due to his gifts in this direction. iNIen with these 
gifts are al ways fjood tcachuis. Klaatscli iiiuloubtcdly 
was, but be was always anxious' to go beyond liis ])iipils 
and (*onnnunieate liis stores of knowledge to the general 
public. He was ev(‘r ready to saerilu^e his s(*anty leisure 
in the caus(' ot g(‘neral education. His public lectures at 
Hrc'slau w(‘r(‘ highly esteenu‘d and looked forward to ])yall 
who wanted light and knowledge on the mystic problem 
of exist(‘nee instead of vague and ol)scure philosophising. 

In regard to the relations of science and religion he 
says, at the elosi' of his KuLslehung und Knhiickelung 
dcs Menschcn;J^(\svhlechls : "" The knowledge that man has 
a common natural origin with the rest of the living world 
can do no mor(‘ harm to religion than the rotation of the 
(iarth on its exis. \Vhcn this fact is so generally known 
that even a child at school will not be excused for not 
knowing it, the consciousness that our race has been 
evolved, under the rule of law, from a lower condition will 
prove a valuable possession. . . A religion that fears 
the truth must be in a bad Avay.” And he shows his 
high conception of the mission of a thinker in the Avords : 
“ If God is the substance of truth, all iiiA cstigation of 
the truth is a service of God. AVe men of science AA^ould 
be guilty of sin if avc did not share the results of our Avork 
Avith (Hir felloAv men.” 
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III the present work, whieh is a sort of suinniarv 
of the results of all his inciuiries, a retrosjieet and an out- 
look, the al)ove words are the dominant note, hannonisinfv 
and pervading the whole. Ilis life, rieh in aeeoniplish- 
ments and still rieher in hopes, was ended prematurely 
*or seienee. JJut, as tlie anatomist WegiuM* so warmly 
said, ‘‘ if we found ourselves eon fronting so many 
shattered hojies wlien we laid him to rest in siglit of the 
ancient AVartburg, we could at least, like the sun, whosi^ 
rays burst vietoriously through the winte r clouds on that 
day, enjoy, guard, and augment tlu‘ golden heritage' lu' 
U'fi us.’' A\'hen, on ^lareh 10, lOlO, J hael to give a 
meme)i*ial aelelress be'fe)re many hunelre els of ele'e'ply me)\ e'el 
lu'arers in the' Seientilie Central rniein at Ih'rlin, his 
friend anel ee)lleagiu‘ at Breslau, lh’e)l‘e\ssor Coe'uen, se'ut 
this last gree'ling and a})|ire'eiatie>n : 

From tlu' gray eave'rns eif pre‘hisle)rie‘ Fure)pe' thy 
spirit e)l‘ inc|uiry leel thc'c to the' fartlu'st e*nels of the e'arth ; 
anel in the Australian dese'rtanel the' epiiet sluelv ihe)u elielst 
raise the rewal structure eif thy te'ae*lung e)n man's e)rigin, 
its base's the' givat lee Age. What the)u elidst ere'ate' in 
the eyes e)f an asteinisheel weirlel is we)rthy e)f thy ee)untrv, 
thy fathers, anel thyself. (Jerman seie'iiee', all seie-iu'c, 
meiurns thee'.'’ 
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MAN’S PLACE IN NATURE 


extension of t he idea of evolution to the human 
race was an inevitable logical se(|uel to our 
knowledge of the origin of all living things. 
The/ eoneeption of man as a member of the liA ing world, 
a hi ranch of the animal kingdom, is now the seientifie 
foulndation of all study of body and mind. No attemi)t 
J[,j|(^'givc man a special position as a “ created ” being, 
jpj^/fering in origin from the other organisms on this 
jilanet, can be sustained before the tiibunal of seienee. 
Such attempts as are made are due, as a rule, to ignorance 
of the subject or prepossession. If the word “ creature ” 
is to be used at all, it can be used only as a ligurativc 
deserij)tion of the origin of the entire organic world, 
including man, from some source that is at present 
unknown to us. To detach man from other living things 
is quite unjustifiable. It is not our task here to discuss 
the great ultimate problems of the, origin of life and 
the groAvth of the animal world. So far from entertaining 
any illusion of being able to solve those idtimate riddles 
of the universe, we recognise the strict limits of our power 
of attaining knowledge, and we take man as a given 
fact amidst the animal world that is known to us. 

Within this clearly defined province, however, there 
is no limit to scientific inquiry. Without regard to the 
unjustifiable inferences that may be drawn from his work. 
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the anatomist and physiologist has the purely matter-of- 
fact task of dissecting the organism which we call 
“ man ” by the same critical methods, and investigating 
his life processes from the same point of view, as wc use 
in the ease of any other animal. I 

What is common to man and other animals reveal-> 
to us the method of the e\olution, not mcrelyl of 
humanity, but of the predecessors of humanity, j far 
back into the earliest history of our planet. What lour 
eomparati\ (' investigation shoAvs to be proper j and 
peculiar to man instructs us as to the special lineis of 
evolution in the various branches of humanity \vl lich 
have raised our race to the mastery of the earth. 

The rise of the human race above all other bei ngs, 
through man’s ability to control the forces of nat'ure, 
has invested the higher nations Avith a sort of sitjX'r- 
natural halo, and this, at (irst sight, makes it di(li|cult 
to believe that the “ lord of the earth ” can haA C evolived 
from a loAvly animal level, lint av(‘ luiA e only to sur ' i 
the raet' itself, as it is scattered over the earth, to uee ' 
at once such a great variety of stages of culture that ti’.v 
apparent gulf bet av ecu the loAvest men and the closely 
related anthro|)oid apes becomes very much narroAver. 
On the other hand, the distance of the men aa^Iao are 
nearest to “ nature ” — tlu' aboriginals of Australia, for 
instance — tVom the civilised nations of Europe is very 
considerable in point of culture, but not in regard to 
natural constitution. \Vhere there are bodily differences, 
moreovei-, the advantage is by Jio means ahvays on the 
sid(^ of civilised man. On the contrary, the advance 
of civilisation is often purchased by no slight sacrifice 
of physical capacities. 

If Ave Avant to define “ civilisation ” precisely, Ave 
may take the Avord to mean all the aAixiliaries of our life ; 
not mei’cly such as make it possible, but those which 
help to diminish the struggle Avith our natural environ- 
ment and do not simply belong to the body itself. The 
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simple boomerang of the savage and our fire-arms, a 
boat made of ox-hides and our ocean liners, a roof made 
of wattle and our modern houses, the primitive orna- 
mentation of the sav’agc and our tailor-made elothing — 
all these things arc but so many phases of the one process 
of the evolution of civilisation. The idea of “ man ” 
remains Avhen it has been stripped of all non-corporeal 
auxiliaries. 

On the other hand, we find in the animal world habits 
and devices which “ artificially ” lessen the struggle for 
life just as our civilised methods do, and sometimes to 
a quite astonishing extent. The homes and communities 
of insects, the storing of food underground by mammals, 
the nests of certain biids, etc., come, when we regard 
them objectively, under the same heading as the devices 
of man, however much we may dispute about the relative 
degree of intelligence involved in them. The wish ti) 
sepai’ate the idea of “ man ” as far as possible from that 
of the “ animal,” has led to the adoption of two different 
<.|names for the respective mental faculties, the animal 
l)eing credited with “ instinct,” while man aloiu' is 
supposed to possess “ intellect.” 

These are mere worths to (“xpress the fact that the 
ea])aeity for artificial action is “ imj)lanted ” in the animal, 
and that in the ease of man alone is there a free expression 
of the will and a complete understanding of the signifi- 
cance of his achievements. Tlu* simj)le retleetion that 
there has been a gradual develojuuent in both cases, 
and that it is impossible to draw a 'sharp distinction 
between the two ideas, shows at once that this attempt 
at separation is unfortunate and fruitless. No close 
observer of animals will be able to deny them a (jertain 
degree of intelligence, reflection, and choice of means 
in their actions. On the other hand, even in the “ normal ” 
man there is often so much failui'c to use the capacity 
of the brain adequately that a comparison with the 
animal in that respect would not be very flattering to 
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the human being. If the soeial support were not so 
highly developed in the case of man, especially of civilised 
man, perhaps the true measure of our actual capacities 
would be a sorry spectacle. The human child often 
behaves in its earlier years with a lack of intelligence 
that one Avould not find in the ease of a lower mamma’ 
at the same stage of development. The latter has an 
instinct — a capacity firmly assured through heredity — 
to recognise danger and avoid injury. That the human 
child does not need this is due to the extraordinary 
development of the period of nurture in the case of man. 
Properly considered, instinct is in no sense subordinate 
to what is called intellect ; indeed, this capacity for 
certain rational inodes of action, Avhich has been secured 
for generations through habit, indicates a high stage 
of evolution. Wc find the same thing in the case of man 
in certain artistic and scientific respects. We speak, 
it is true, of natural endowment and genius, but instinct 
would be the better Avord to aisc. 

The blessings of ciA'ilisation, of Avhich the highe ^ 
nations are so proud, have deprived, not merely the 
body, but even the mind, of eertain capacities whieli 
actually giA C the “ sa\'age ” a certain superiority to us. 
lie can maintain life in Acry dillieult external cireum- 
stanees. He can get food and drink in the desert, make 
fire by rubbing sticks together, face the sun or a raAV 
climate Avithout clothing. lie can, in a Avord, live in 
conditions in Avhich the proud European Avould cut a 
v ery poor figure, and would soon succumb. 

Man is, in the strictly scientific sense, an upright 
A crtcbratc Avhose hind limbs end in a supporting mechan- 
ism, the foot, Avhich avc find noAvhcrc else in the animal 
AA'orld. All our other bodily features, considered separately 
have their parallels in other animal forms ; it is only 
the combination of them that is peculiar to man. It 
is true that the animals have not, in their adult condition, 
the same pronounced doming of the skull OAving to the 
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growth of the cerebrum ; at least, animals comparable 
to man in size have not got it. Many of the smaller 
American monkeys, however, have, relatively speaking, 
as large a volume of brain as man. In the ease of the 
man-like apes we lind, when they arc young, large heads 
and finely domed skulls which differ little from the 
human condition. 

Man’s face has no single feature that is not found 
in the animal world. The forward-looking eyes are a 
common possession of man with all the Primates — 
the apes and monkeys. Linne, who invented the word 
“ Primates ” and put man and the apes in one order, 
included also tlie lemurs, animals whose eyes arc not 
entirely directed in front, but look a little obliquely, 
and which in other respects show some affinity with 
man, yet in others arc nearer to the oldest and “ lowest” 
forms at the very root of the genealogical tree of the 
mammals. 

The human nose, which is so promincait in Europeans, 

, may seem to be a special feature, but that is not the case 
with human beings generally. Amongst the lower races 
we find much flatter noses, and these are transitional 
forms in the direction of the ape-nose. Amongst the 
apes, moreover, particularly in the case of the long- 
nosed ape, we find organs which make even the European 
nose seem small. 

The human mouth is distinguished by being lined 
with a delicate mucous membrane — red in the case of 
Europeans, but darker in the case of darker races — 
which was long considered a special feature of man. 
We now know, however, that the anthropoid apes have 
the same feature, and that there is a corresponding 
structure in the other mammals. The slighter prominence 
of the human mouth-parts, as compared with most 
of the mammals, varies a good deal within the human 
family, the 2)ronounced jjrognathism we find amongst 
lower races, such as the African and Australian blacks. 



36 


MAN’S PLACE IN NATURE 


inviting comparison with an animal’s jaws. This is 
the more notewortliy as there really is a considerable 
difference between man and the animal in regard to the 
teeth, and it is only on careful inquiry that the supposed 
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uniqueness disappears. Man’s teetli have a remarkable 
harmony, a regular distribution in a continuous series, 
and no other living animal shares this feature. In this 
“ fence of the teeth,” as Homer calls it, the various types 
succeed caeh other very regularly. It is particularly 
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noticeable that the canine teeth (or “ eye-teeth ”), thonpfh 
well (Icvelopecl, arc not larger tlian the other teeth. 
Even amongst the lower races they never approaeli the 
canine teeth of carnivores and of many monkeys. 

Tlie external muscular shell of the ear has no special 
features in man. We lind it in the same forms amoimst 
the monkeys. Tlie hair on the head is found in the same 
form in the case of young anthropoid apes. Men’s beards, 
apart from the artificial length to which they have been 
cultivated, are paralleled amongst the monkeys, which 
sometimes have conspicuous bcartls. Side-whiskers arc 
fairly common amongst the monkeys ; and other animals 
— the goat, for instance — have beards on the chin. 

The general hairlessness, or ajiparent hairlessness, 
of the human body, seems at first sight to be a sjieeial 
feature of man. V^'hen wc examine closely, howevei’, 
wo find hair all over the trunk and limbs, at all ages 
and in all races, even the Mongolians, whose skin seems 
to be particularly pool- in hair. Tliere ar<‘, on the other 
hand, some very hairy specimens of humanity. A large 
number of such individuals can be found amongst male 
Europeans aiul amongst the Australian aboriginals. The 
Aino — the relies of the primitive po])vdation of .Jaj)an 
— are still more Jiotable in this resj)eet. Thus there 
is a good deal of variety in regard to hairiness within 
tlie human fanjily ; sometimes, in fact, the hnman being 
has a great (piantity of hair in parts where the a])es have 
none. The ])ersistenee of tin* earlier animal coat of 
hair or fur is seen clearly in the thick coat of woolly 
hair (lanugo) on the new-born baby. Men are much 
more hairy than many other mammals, especially those 
that live in water. The pachydermatous animals of 
the tropics also show a great degeneration of the hair : 
to say nothing of the walruses and wliales, which have 
scarcely got any hair left. 

The development of certain cutaneous (skin) glands 
on the breast into milk glands is another conspicuous 
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feature. It is the possession of these whieh puts man in 
the class “ Mammals.” Hence the story of the predeces- 
sors of humanity is in its earlier period part of the general 
story of the mammals. There is no structure of the kind 
amongst the other vertebrates. The lowest living land 
vertebrates, the Amphibia, are very richly provided 
with glands in the skin, but these are almost entirely 



Fig. 6. — The Position or Supernumerary 
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wanting in the case of the reptiles and birds. It is the 
mammals that renew the connection with the primitive 
condition. The sweat glands and the sebaceous (fat) 
glands associated with the hairs have a very important 
function in connection with the heating mechanism and 
metabolism in the case of man and the other mammals. 
But it is the special development of them as milk glands 
on the breast that enables the mammal mother to make 
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perfect provision for her young, and is the basis of that 
link between mother and child which, in the lumian 
case, has evolved into the finest flower of emotional 
life. The special feature of these “ mammary ” organs, 
to use the scientific term (from mawma^thc breast), 
in the human case is the enlargement of the part round 
the gland by the development of cushions of fat in tlic 
woman. We thus get the large breast (bosom) as a 
sexual ornament, found nowhere else in the animal world. 

Other features, such as the restriction of the glands 
to the breast, are common to man and tlie apes. Frequent 
cases of abnormality of the teats, whieli arc sometimes 
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multiplied down the whole line ot the breast reveal the 
close relationship of man to the lower types of mammals. 
The occurrence of tlie same structures in the male — 
to whom they have been transferred by heredity — 
is a feature that man shares with the other mammals. 

There is nothing peculiar in the general form of man’s 
trunk and limbs. The general public are often deceived 
by the lack of a tail, and think this a special feature of 
man. Nothing could be further from the truth. As 
a matter of fact, every man has a prolongation of the 
vertebral column which corresponds to the animal’s tail. 
In the human embryo this sticks out quite a considerable 
distance. It degenerates afterwards, but it still includes 
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four or live vertebrae, and passes into a condition that 
might be compared witli the shortened tail of a dog. 
It bends forward between the legs, and ceases to be out- 
wardly visible. 

The human coccyx (as this lowest part of the spinal 
column is called) is generally made up of five degenerate 
vertebrae in man and four in woman. As in the Asiatic 
apes it consists of only three vertebrae, it follows that man 
has really a longer (permanent) tail than the orang ! 
Children arc occasionally born with tails, and these 
sometimes have nerves, blood-vessels, and muscle — in 
some cases even cartilage or bone. This type of human 
tail is, however, scarce, and is generally short — about 
an inch long. “ Soft tails ” are more frecpieutly found, 
and they run to a length of ten inches or more. In 
a ease observed by R. G. Harrison (1900) the soft tail 
Avas nearly two inches long at birth, and it continued 
to grow. It was more than three inches long after six 
months, and it Avas then remoA cd at the request of the 
parents. Sometimes the soft tail is covered Avith hair 
and is (as in the ease observed by Harrison) movable 
and sensitive. The same phenomenon oeeurs amongst 
the man-like apes atul certain tailless monkeys (such 
as the hums ecaudatus). Recently (1914) Dr. Paul 
Sarasin described a soft tail, two and a half inches long, 
Avhich he fomif! on a little Tamil girl at Tranquebar 
(Madras). 

Whether these structures can be inherited is a question 
that has not yet been properly studied, but the stories 
of “ tailed races ” left us by older authors are generally 
<lue to errors of observ^ation. A good many nativ'c races, 
such as the Niam Niam and the Rongo of Central Africa, 
rlecoratc themselves Avith “ artificial tails,” cither of 
bark or real tails cut off animals. Possibly IMareo Polo’s 
report of a tailed race in Sumatra may be exjilained in 
this way. On the other hand, tails jiassing from one 
generation to another are particularly apt to appear 
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amongst the peoples of southern Asia. Elwood tells 
that the head of the ruling family in tlie eity of Purhunde 
had the title “ the tailed Rana " ; tlie tail having occurred 
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so frequently amongst his ancestors that it was a clear 
proof of his descent iVom the sacred hanuman monkey 
{SemnopithecKS enlelluit). In (anbiyos there is often a 
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tuft of hair — a sort of hairy tail— at the spot where the 
point of the coecyx presses against the skin behind, 
before it is bent in. 

Man and the anthropoid apes are not the only mammals 
to Iiave suffered a degeneration of the tail. The mole 
and the marsupial “ bear ” have it in a very degenerate 
form. Frogs have the honour of being often drawn by 
humorous artists in human form beeaiise of their laek of 
tails ; and the relative proportions of their trunk and 
limbs lend themselves to the purj)osc. These proportions 
in the frog are strikingly similar to those of man, and 
there is, on the whole, a similar arrangement of the muscles, 
so tliat tlie animal is most useful to physiologists to 
illustrate the muscles of the human anatomy. But 
these apj)arentiy striking facts lose their significance 
when we learn that the proportions of the arms and legs 
in man are not peculiar to him. They connect him 
with the lowest vertebrates, his remote ancestors. What 
is really striking in the case of man as compared with 
the other higher animals is that he has retained the 
primitive features whilst thcj) have generally lost them. 

Tlic possession of two pairs of limbs is common to 
man and all tlie land vertebrates. Even in the funda- 
mental structure of the limbs, the agrec'ments and 
di ffereiu'es between fore and hind limbs are, on the 
whole, the same in man as in the other land vertebrates. 
Hence ihc earliest phases of man's history are part of the 
general story of the rise of the terrestrial vertebrates. The 
members oi this ancient group, which contained the 
germs of the amphibia, reptiles, and mammals, are not, 
of course, credited with the poAver of specialising their 
descendants, but all the higher animals have cvolv'cd 
from them. Wo have no fossil remains of the group, 
but we have certain imprints which they made in wet 
sand as they walked. 

Even if we were to find such fossil remains, as is quite 
possiVde, we should not learn much that is new from 
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them in regard to man’s early history. We should be 
in a position to say that human forms could be evolvcfl 
from those forms, but we should not find anything 
specifically human about the remains. The point is 
very important in connection with the earlier history 
cjf man. It is quite clear that it is not until the time 
Avhcn our ancestoi-s began to develop processes which 
led to phenomena that arc found in man alone that 
we shall find any specifically human character in the 
bones. 

It is simply a logical consequence that from this 
point of view the human story jiroper liegins with the 
special development of the foot. When avc look baek 
on the story of the past, we can say deliuitely that the 
relevant changes in the common ancestor of man and 
the other I’l’imates probably took place during the 
Tertiary Period, the third great division of the story 
of the earth. Going still I'urther back, Ave eomc to 
the Secondary Period, in Avhich the giant reptiles dominated 
the earth ; and then to the Primary Period, in Avhieli 
l(or at the close of Avhieh) we may place the division of 
the great stem of the primitive land verti'brates into 
reptiles and mammals. The tAvo groiqis agree in tlie 
general plan of their structure, but they have many 
differences. The common ancestral grou)), Avliieh avc call 
the “ sauro-mammals ” (reptile-mammals), must have been 
in existence in Primary times. AVe need only refer here 
to a group of animals known as the SU’goceyhala, Avhich 
arc clearly elosc to the eommon root of the reptiles and 
mammals. 

Further back avc have the problem of the origin of 
the land vertebrates as a Avhole : a question which avc 
only answer briefly here, in so far as it is neeessary for 
a proper understanding of the human organism. The 
problem of the first appearance of life on our planet avc 
Avill omit entirely. These are questions which at present 
we cannot ansAver, and they therefore do not come Avithiu 
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the range of the exact sciences. There are, however, 
certain unassailable deductions from the known facts 
which lea\'c no room for doubt that our eai'th was at 
first a fiery sphere and therefore uninhabited, and that 
then, as the solid and fluid constituents of the globe were 
sorted out, life appeared in the primitive seas, whic’ 
differed considerably from the seas of our own time. All 
the living things of to-day point to the sea as their common 
mother. We see that clearly in the ease of the inverte- 
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bratc animals ; and the fishes remind us that the verte- 
brates are not an exception. 

There is still in the sea in many parts of the earth 
a small organism that approaches the early condition 
of the ancestors of the vertebrates. It shows \is, in 
classic simplicity, the ground-plan (>f the vertebrate 
organisation. This is the venerable Amphioxus, which 
has ]haycd a unique part in science. The small, lance- 
shaped, double-pointed (hence called amphioxus) body 
has no verteln-ae. The single su2)port of its frame is 


ORIGIN OF THE BACKBONE 


45 


a cliord (chorda) that runs the length of the body, and is 
the basis of the nervous system. The chord consists of 
very flexible, elastic tissue, such as we find in the tentacles 
of many of the lower invertebrates, and also in certain 
, corresponding structures round the mouth of the Arn- 
phioxus. Hence the “ vertebrates ” arc now called the 
“ Cliordates ” (eborda-animals) ; as even many of the 
fishes, in spite of their otherwise advanced organisation, 
have no vertebrae. 

The vertebrae are supporting structures, partly of 
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cartilage and partly of bone, whieli develop round tlic 
primitive ehoida — a process we can still observe in the 
luman embryo, W'hen it has developed from the ovum 
nto a small cluster of cells. The relation, moreover, of 
;he chorda to the nervous system, which spreads over 
he back surface, remains the same, lienee our spinal 
narrow is enclosed in a canal inside the backbone, ami 
t the anterior end this enlarges into the skull, the ease 
or the central organ of the nervous system, the brain. 
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In the latter we still have relics of ancient sense-organs 
which point back to our earliest pre-vertebrate history. 
Such is, for instance, in the vertex of the head the relic of 
an eye which was once fully developed in the vertebrate 
world, as it still is in many reptiles (certain lizards, for 
instance). ’• 

On the ventral sui'faee the alimentary canal develops. 
In the earliest ancesti'al forms this also served the purpose 
of breathing : that is to say, it has structures for extracting 
oxygen from the surrounding medium and passing it 
on to the blood-vessels, which distribute it throughout 
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the body. The part of the body Avhich goes first in loco- 
motion — -the brain end — bears these respiratory organs, 
which are fastened to certain cartilaginous arches round 
the alimentary canal — ^thc gill-arches. 

The fact that the human embryo has these gill-arches, 
like the embryo of every (icrrestrial vertebrate, is proof 
enough in itself that our ancestors lived for ages in 
water. It is, however, not expedient to speak of a 
fish stage ” in our ancestry, as this makes one think 
of tlie actual fishes. The fishes of to-day are the descen- 
dants of long extinct forms, and they do not give us a 
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correct idea of the early inhabitants of the seas which 
are to be regarded as the aneestors of the niunnnals. 
Still, science can learn a good deal about the earlier 
condition of our organs in the marine stage by a 
careful study of our modern fishes, especially the 
sharks, which have remained very primitive in their 
structure. 

We thus learn that, when the change was made to 
air-breathing on land, the gill-structures did not decay, 
but developed into some of the most important parts of 
our head and neck. Of the slits which opened outward 
from the alimentary canal through the gill-arches, the 
gill-slits, which served for the escape of the water that 
flowed through, one — the lii’st — has been preserved in 
us. It is now the Eustachian tube, a passage from 
the throat to the organ of hearing — to the tympanic 
cavity, which was originally on the surfaee of the body. 
Enclosed by a thin membrane, the tympanic membrane, 
it is now part of the apparatus for conducting sound 
,to the internal ear, and the three little bones which are 
concerned in the same function are merely parts of the 
earlier gill-arches. Their smallness must not be taken 
as a measure of their importance. One of them, the 
“ hammer,” which is fastened to the tympanic membrane, 
was originally a part of the first gill-areh, and in the 
embryo it is connected with the lower jaw by a strong 
piece of cartilage. The other two, the “ anvil ” and 
“ stirrup,” arc parts of the second gill-arch, the lower 
sections of which are partly found as a peculiar-shaped 
process on the lower surface of the skull, and in part they, 
combined with the remains of the third arch, form the 
hyoid bone, the “ horns ” of which clearly show the 
earlier arch-structurc. Of the sc^'en gill-arches the fourth 
and fifth are incorporated in the cartilage of the larynx 
(“ Adam’s apple ”). The sixth forms a cover over the 
glottis, which lies between the arytenoid cartilages. These 
belong to the seventh gill-arch, which has assumed 



48 


MAN’S PLACE IN NATURE 


considerable importance in connection with the function 
of the lungs. 

The origin of the lungs themselves has not yet been 
satisfactorily explained. Their position in relation to 
the anterior part of the alimentary canal makes it probable 
that they were evolved front gill-pouches at the time 
of transition to the land ; they develop from the alimentary 
canal in the embryo as processes of the gill-slits. This 
enables us to understand their relation to the last gill- 
arch, the foremost part of which is a supporting apparatus 
for the entrance to the lungs : the trachea (windpipe), 
which has been formed by a union of the foremost parts 
of the air-sacs. Tliis is tiic ease also with the cricoid 
cartilage, which is the basis of the arytenoid, and with 
all the little rings of cartilage which make up the frame- 
work of the trachea or bronchial tubes. The first gill- 
arch has had a particularly important development, 
as it has become the arch of the jaws. It has passed 
completely out of the service of the respiratory system 
into that of the alimentary system, as it was well fitted 
to do on account of its position at the beginning of the 
alimentary canal. At first a closed ring, the arch has 
divided into an upper and lower section, and these open 
and shut so as to keep in the food that has been taken. 
This is the origin of the apparatus we call our upper and 
lower jaws. Tlic former arch-eharacter is still recognisable 
in the lower jaw, but the upper jaw is noAv so firmly 
attached to the skull that its proper limits are not seen 
without close study. 

The mandibular (jaAv) arch became effective for its 
new function by association with a quite different instru- 
ment. This Avas the teeth, Avhieh avc do not find in the 
loAvcst ATrtebrates or chordates. As Ave find them firmly 
fitted into the jaAV at higher stages, they seem to be so 
Avell placed for their purpose that it must seem strange 
to say that originally they had nothing to do with it. 
Yet wc can easily prove in the case of the shark that 
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the teeth were at first merely scales, originally distributed 
over the whole of the skin. They form the armour- 
plating of the shark, the “ shagreen ” which makes its 
skin so useful for polishing. If you pass your harid 
over the skin from the tail-end toward the head, you feel 
the resistance of innumerable little spikes. These are 
the prickly scales, or cutaneous (skin) teeth ; and the 
name is not inappropriate, as they consist of two materials 
which are otherwise found only in the real teeth in the 
mouth. They arc formed of an external very hard layer, 
the “ enamel,” and an internal mass of “ dentin.” The 
cone-shaped body of the tooth encloses a cavity provided 
with blood-vessels, the pulp-eavity. From this a number 
of fine canals, with many branches, extend into the 
substance of the tooth. These two constituents of the 
teeth always develop in the same way ; the enamel 
comes from the surface-layer of the body, the epidermis, 
and the dentin from the cells of the lower stratum of 
the skin. These cells also produce the plates which form 
the real prickle of the teeth. 

These organs are very important in all the vertebrates. 
The bony skeleton has been developed from these little 
teeth in the skin. The tiny cells which produce the hard 
substance spread over the internal skeleton, which was 
originally made of cartilage, ami nianufaeturcd bone, 
Avhich is so much harder than cartilage, throughout 
the body. Bone consists of phosphoric acid, and, in smaller 
proportion, of carbonate of lime, fluorine, and magnesia : 
constituents which arc found in solution in sea-water. 
It is another reminiscence of the marine stage in our 
ancestry. The blood of land vertebrates is another 
indication of this, as it is a thin solution of chloride of 
sodium (common salt). In cases of serious loss of blood, 
the loss may be replaced to a certain extent by the injec- 
tion of what is called a “ physiological ” solution of 
chloride of sodium ; even filtered sea-water has been 
successfully used for the purpose. 
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In the fishes there arc, besides the teeth, small sense- 
organs distributed over the Avhole skin. The purpose 
of these is to test the qualities, cspccijilly the saltiness, 
of the water in which they are. Fishes, one might almost 
say, taste with the whole skin. In us the faculty is 
confined to the mouth, where it is accomplished by just 
the same sort of organs, little bud-shaped structures. 
Here, again, we have a reminiscence of the marine phase 
of our early history. The narrow range of this sense 
also is peculiar, as it only informs us that things are sweet, 
sour, bitter, or salty. The chief qualities of what we 
think we are tasting arc really learned by smell, as we 
can easily discover by experiment. 

The teeth also arc now confined to the mouth. They 
were found most useful on the edges of the jaws, and 
there they grew to a considerable size. They entered 
the service of the alimentary system, first being used 
simply to keep food in the mouth and then for breaking 
it up — a division of labour that has left clear traces in 
the different shape of our incisors and canine teeth on 
tlic one hand, and molars on the other. 

The teeth in the jaws were at first renewed constantly, 
like the teeth on the skin. This ideal state of things 
has been lost in the case of the higher vertebrates, but 
the advantage has been compensated by a better attach- 
ment to the jaws. Originally the tccth-scales were loose 
in the skin, and they Avere not directly connected with 
the jaws. Then the lower part of the teeth developed 
into “ roots,” which ran into the jaAVS. This is the rule 
amongst the mammals, but exceptional amongst the 
reptiles (the crocodile, for instance). Little pits, or 
alveoli, were evolved for the teeth to lodge in. Of the 
original faculty of reproducing the teeth constantly avc 
noAv have only the change of teeth ” in the child, 
Avhen the “ milk teeth ” (twenty in number) giAC way 
to the “ permanent teeth ” (normally thirty-two) ; but 
there are many indications of a larger capacity for forming 
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new teeth. Before the milk teeth develop, there are 
rudiments of other teeth, but they come to nothing. 
After the second “dentition,” even in advanced age, 
there may be further new teeth. Some men have in 
their palate, behind the incisors, small “supporting 
teeth,” which have to be removed by the dentist. Teeth 
may even appear in the middle of the palate ; which 
is a reminiscence of the time when the whole cavity of 
the mouth was lined with teeth. 

Man is well provided with teeth in comparison with 
some of his mammal relatives. Not infrequently another 
pair of teeth appears beyond the “wisdom teeth,” es- 
pecially amongst lower races like the Australians. Super- 
fluous teeth may appear also in other places. The rule 
is to have two incisors on each side, abo\e and below, 
but there arc sometimes three. Next to these arc the 
canines, which preserve primitive features in their simple 
pointed shape, whereas the incisors ha\ e developed into 
sharp chisels. The premolars, generally two in number, 
though there may be three, have two tubercles and the 
molars four or fhc. The regularity of man’s teeth, 
to which Ave have already referred, enables us to draw 
important conclusions as to his position in the mammal 
world. For each group the teeth are very characteristic 
and indicative of the life-habits, and they give us 
important clues to the aflinities of the vai’ious groups. 

The teeth of the mammals have become adajfled 
to very different requirements according to the nature 
of the struggle for life in each grouj). In virtue of the 
general laAV that organs which arc much used grow 
larger at the expense of others which arc* less used, and 
therefore degenerate, different types of teeth have been 
developed or have deteriorated in the various mammal 
groups. Natural selection, Avhich Darwin first pointed 
out, has had full play. Some animals preyed upon 
others, and the former became carnivores, the latter 
specially equipped for flight. In the carnivores the canine 
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teeth were most developed, as they were most useful in 
killing the victim and tearing up its flesh. The other 
teeth degenerated. The colossal development of the 
canines of the “ sabre-toothed tiger ” (Mnehairodus) of 
the Ice Age, which could tear open the thick hide of a 
rhinoceros or an elephant, is an extreme instance of this. 

It was otherwise with the vegetarian mammals. 
Their canines were of no importance, and they decayed 
or disappeared. But the hind teeth developed into a 
masticating apparatus that had often to crush enormous 
quantities of food. The ruminants are an extreme 
form of this group. The rodents arc another special 
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form, with the incisors developed for the purpose of 
gnawing hard food ; in their ease the teeth have the 
faculty of replacing from the root the substance that 
is lost at the crown, so that the teeth are constantly 
growing. In some animals the incisors have had remark- 
able developments. In the narwhal they have become 
weapons ; in the elephant, organs for clearing a way 
through the forest. In some eases the teeth have dis- 
appeared altogether — in the ant-eaters, for instance — 
.as a consequence of adaptation to a special diet. 

Human beings exhibit none of these special develop- 
ments of the teeth. At the most we might quote the 
chisel-like shape of the incisors, which has developed 
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for the purpose of stripping the peel off soft fruit. The 
feature is common to man and the apes. Possibly, also, 
we might sec an adaptation of the molars to crushing small 
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hard-shelled fruit. On the whole, however, man’s leetii 
arc remai'kable as a survival of the original condition 
whicli was the starting point of all the various types of 
mammal teeth. Thus man is extraordinarily “ primitive ” 
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in regard to his teeth. They eould not possibly have 
developed, for instanee, from those of a lion or an ox ; 
but it is eertain that at some remote period the anecstors 
of the lion and the ox must have had teeth similar to 
those whieh man has to-day. 

It follows that there ean be no question whatever 
of the evolution of man from any existing type of mammal, 
and that he must have parted company from them at 
the very i-oot of the family — like the other Primates, 
which have teeth similar to his. On the evidence of the 
teeth, therefore, man’s ancestors must be desciibed as 
very ancient types in the geological sense. 

We do not know the region in which the ancestors 
of the higher mammals lived during the Secondary 
Period, but we can gather certain external conditions of 
their life. The principle of natural selection does not 
quite ex{)lain them. Certainly the principle represents 
a factor of development, but not in the sense that they 
must continually rise to new stages. All the mammals | 
are fixed types as soon as their 'teeth have become adapted 1 
to their special work. A lion can never be converted 
to vegetarianisn), or an ox learn to stalk prey. 

If Ave take the woi’d “ advance ” in the sense that 
some special result is brought about, we may legitimately 
admire all that has been done by natural selection. But 
we must not forget the sacrifice that was involved — the 
surrender of the capacity for continuous evolution. The 
lower mammals have got into no-thoroughfarcs, in which 
they ean neither move backward nor forward. Man 
alone — to ignore the other Primates for the moment — 
has, by preserving original features, retained the capacity 
for further dcA'clopment. 
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THE EVOLUTION OF THE BRAIN 

T he concoj)tion wiiioh our study of the tcotli led 
us to Ibrni must uow be tc'sted bv’ applying 
it to other parts of our organisation. One 
very profitable field for this kind of investigation is the 
problem of the ('volution of our limbs. It is clear that 
almost no other organ of the body had so great a signifi- 
cance in connection with man’s development as the hand, 
that remarkably versatile natural implement without 
which nothing artificial would ever have (*ome to birth. 
IVithout the grasping mechanism which is afforded by 
the power of opposing the thumb to the fingers our ancestor 
would never have beeii able to lift a stone from the 
ground, to break up bones or to make the primiti\ c Hint 
implements with which tlu'y could eventually fashion 
their spears and boomerangs. tVherever we find these 
simple auxiliaries — clearly chipped stones — we have dumb 
but eloquent witnesses to the presence of a human hand. 

The question how man obtained his hand is, therefore, 
of great interest. If we are to conceive him as the final 
term of a long and laborious evolution, have we to regard 
the iiand itself as the final stage of a gradual evolutionary 
process ? In that case we should expect the li vi ng mammals 
to illustrate earlier stages of this process. 

But that is not the case. When we try to compare 
the living mammals of to-day with man in respect of 
the hand, we find in the great majority a state of things 
that seems at first sight to have nothing in common with 
the human structure. Think of the claws of the carnivore 
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or the hoofs of the swifter herbivores — how are tliose 
to be brought into any relation to the liunian hand ? 
There is only one small group of the mammals, the lemurs, 
which have a marked resemblance to man in this rcs[)cet. 
Their arms end in a prehensile apparatus — a strong thumb, 
standing out well from the four fingers — which unmistak- 
ably approaches the type of the human hand. This is 
true also of their hind limbs — they are Quadrumana 
(four-handed) — so that we have here a feature that was 
recognised by Linne as belonging to the Primates. 

We will not for the moment grudge our ape-cousins 
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this deseri})tion, though they cannot projjerly be said 
to have hands in the strict sense. It is undeniable that 
in substance they have on their arm's and legs prehensile 
organs like those of man. It is true that the human foot 

o 

makes man very dilTerent from the four-handed animals 
— a point we will consider more thoroughly latci- — but 
the foot was developed out of an organ similar to the 
hand, such as we find it generally amongst the apes and 
monkeys. The ancestor of man was (piadrumanous, and 
so we have a single primitive type for the wliolc of the 
Primates. The hands were probably used for climbing, 
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as they still arc by the lemurs and monkeys. This gives 
us a morphological and physiological foundation for 
comparing the primitive type of the Primate with those 
of the other mammals. There are various ways open 
to us for filling up the apparent gulfs between the fossil 
remains, Imt the simplest and the best way to undci’- 
stand the facts is to consider the extremities of all the 
mammals from the point of view of comparatiA'c anatomy. 

When we study thcni in this way, we leeognise a 
general identity of ground-plan behind all the differences, 
and this enables us to link up the mammal with the 
primitive type of the whole of the land vertebrates ; 
in fact, we discover features which are common to all 
vertebrates which have two pairs of limbs. Some of 
the lower Chordates have not these lind)s, and avc cannot 
tell whether they ha\’c lost them or ne\cr had them. 
In view of the comparati\'cly small number of earlier 
forms that ha\ c been preserved in the Earth’s crust, it 
is not surprising that at present we are ignorant of the 
earliest condition, the origin of the limbs. On no other 
point in morphology has there been so much discussion, 
but up to the present it has had no tangible residt. 

The great majority of the living fisht's are by no 
means primitive types, and they thendore give us ne> 
clue to the origin of the extremities. The most important 
fact we can (piote from comparative anatomy is that 
the limbs always take the form of a front and back pair, 
apart from obvious eases of atrophy (as in the serpents). 
Tills distribution — a pair near the head and a pair near 
the hind end of the alimentary canal — is easier to under- 
stand in creeping or climbing animals than in those which 
swim. W'c have therefore considered the possibility 
that the majority of the fishes of to-day advanced a con- 
siderable way in the direction of the land vertebrates, 
and then retreated once more, so to say, to the watery 
clenKi'.r. It seems at first sight a remarkable theory, 
but there is in its favour the fact that the very oldest 
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types of fishes ( Ganoids and Dipnoans) have a respiratoiy 
apparatus which strikingly reminds us of the amphibia. 
The Ceratodus, a Dipnoan found only three decades 
ago in two rivers of Queensland, and popularly known as 
the “ lung-fish,” is closely related to fossil forms of the 
Secondary Period. It is itself a “ living fossil,” to use 
Darwin’s paradoxical exju’cssion, and it has certain peculia- 
rities of the limbs which arc intermediate between the 
fishes and the land vertebi’ates. 

In the primitive fin (Archipterygium) we distinguish 



1^'iG. IG. — Ilow A Fin may kvolvk into a Ihmb, 

an arch-shaped part which is fastened to the body and a 
free part, consisting of the rod-shaped skeleton of the 
limb with feathery rays of cartilage, both surfaces of the 
limb being covered with muscle. A flat structure of 
this sort, used for locomotion, we call a fin. In embryonic 
development the limbs of all the vertebrates, including 
man, assume this form at first. Short plates, round at 
the edges, appear at the sides of the trunk, and the struc- 
ture gradually takes shape. Rays— the rudiments of the 
fingers — issue from it, and the whole mass grows longer. 
Even in the adult condition we can recognise ancient 
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fin-action in the turning movements of the lower part 
of the arm and the hand ; and between the A arious 
parts is a skin which we can identify as the skin originally 
<leveloped for swimming purjwses. 

The arcih-shaped structures to which the “ free limbs ” 
arc attached arc the slioulder girdle and the pelvic girdle. 
They arc primiti\c features of all vertebrates. The 
hind girdle is always connected witli the vertebral column, 
while the former lies free between masses of muscle. 
The similarity of the shoulder girdle to a gill-arch led the 
famous anatomist Gegenbaur to connect the early history 
of the fins with the gill-arches ; but the theory has not 
yet met the difficulty of explaining the hind limbs. On 
the other hand, some of the English morphologists (Mivart 
and Balfour) attempted to derive the pairs of fins from 
unecjual fringes or folds of the skin on the backs and 
tails of the fishes. 

\Vc need not go further into this i)lay of opinions. 
^\'c do not know. For our purpose, to understand man, 
it is ((uite enough to connect the earliest condition of 
all the vertebrates with some such jirimitivc lin. If 
we imagine the girdle of the limb with a pkate of cartilage 
attached to it and the edge of this jutting out in rays, 
we can easily understand the formation of the arm and 
the leg. The most important point is the hand. The 
rays at the edge have separated into so many successive 
pieces, and these are now the skeleton parts of the middle 
hand and the fingers. The latter, in turn, arc now 
composed of three flexible sections, the phalanges. The 
parts of the middle hand are connected more firmly, 
and they arc securely fastened to a plate which is called 
the carpus (wrist). This corresponds to the original 
central skeletal j)late of the primitive fin, but it is now 
broken up into a number of small parts. All the other 
sections of ti>e skeleton of the limb form a sort of stalk 
for the terminal plate and its rays. This stalk also has 
very probably developed from terminal rays which the 
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fin-plate pressed off the girdle, and whieli then became 
supports of it. There is a remarkable agreement between 
the front and back limbs in all these points, and also in 
the fact that the stalk of the limb has developed a bend ; 
which we may regard as an adaptation to the use of 
the limbs of land. If we imagine a fat, salamander- 
like body crawling along by means of these primitive 
limbs, we see clearly that the weight of the body would 
of itself lead to a bending of its supports. As the front 
and hind limbs would act differently in this respect, we 
quite understand that the bend will be different in each 
ease. Thus we get the explanation of the opposite direc- 
tions taken by the bend of th(' elbow and the bend of 
the knee. 

The front limb has to pull the body forward, the 
hind limb to push it. AVe can observe these movements 
in the case of the tailed amphibia, especially the newt, 
the snake-like movements of the trunk showing how at 
first the whole body took part in the process of locomotion. 
Comparison with the climbing mechanism of the higher 
animals (including man) brings out the meaning of the 
forward bend of the back limb and backward bend of the 
front limb. We have only to think of the way in which 
wc grip things with the arms and feet. It is very probable 
that tlic passage from life in the water to life in the air, 
for Avhich there Avere faAourablc conditions in the very 
swampy forests of Carboniferous and earlier times, Avas 
connected from the start Avith clind)ing. There are even 
noAv fishes Avhieh have nothing to do Avith land vertebrates 
— they are found on coi'al islands and in thick mangroA C 
SAvamps, for instance, on the coast of est Africa, and in 
the South Sea Islands and Ausfralia — Avhich illustrate 
the attempt to get clear of the Avatcr by leaping and 
climbing. 

In all the land vertebrates avc have the same general 
plan of the stem of the limb— a single “ proximal ” 
section, next to the body (upper arm or thigh) and two 
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“ distal ” sections farther away from the trunk (ulna and 
I’adius of the arm, tibia and fibula in the leg). Similarly, 
all of them have the fingers or toes reduced to five at 
the most. This principle (“ pentadactylism ”) or law is 
clearly connected closely in its origin with the develop- 
ment of the hand for grasping purposes. There would 
be no use in having more than four fingers, as there were 
originally in all eases, when the thumb is op2)osed to them. 

It is im{)ortant to show that the land vertebrates 
generally had four hands in their primitive state. The 
facts of comparative anatomy, in the first jilace, compel 
us to assume this, ^\'hcnever the five fingers seem to 
be equal, we find on closer study si^ccial features in the 
innermost digit when the limbs arc on the ground. How- 
ever much the skeleton of the limbs has been modified, 
this first digit never loses its peculiarities. In the ease 
of the mammals, without excejition, we can show that the 
terminal i)arts of their limbs are built on the principle of 
the hand, or the grasj^ing organ. In the early days of 
the spread of Darwinian ideas it was a great triumph 
of the new theory to be able to show how such a thing 
as the horse’s foot could be developed out of a five-toed 
foot by atro{)hy of four of the toes. Palaeontology 
brilliantly confirmed the theories of the morphologists 
by discovering the fossil remains of the ancestor's which 
had been theoretically ascribed to the horse : types which 
lost one pair of toes after another until only the strong 
central toe remained as the sujrport of the body. It 
was a good illustration of the action of natural selection, 
on one side, producing from the stem of the ungulates 
an animal that had a remarkable power of running — 
running away from its enemies. But the other side of 
the matter, that the earlier five-toed ancestors of the 
horse must have been closely related to the Primates, was 
not clearly realised. The grey sjjot on the inner surface of 
the horse’s leg reminds us of the ancestors of the Primates, 
as it is a relic of the nail of the big toe (or thumb). 




Fn;. 18 . -Tjik Evolution of tiik Horse’s Foot. (Lull.) 
Pliciiaodiis. U. Eoliippus. C. Oroliippus. H. Mesohippus. E. Mio- 
hipl>us, F. ITypohippus. G. Ncohippus. II. Equus caballus. 
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Whichevei' group of the mammals we ehoosc, the “ primi- 
tive ” features can be detected. The hand can be 
recognised in the bat’s wing or the mole’s paw, or the 
carnivore’s foot with equal facility. Plcrc again palaeonto- 
logy has, with its fossil discoveries, amply supported 
our theories. The oldest fossil carnivores, from the 
early Tertiary, the Creodonts, clearly illustrate the structure 
of the human hand. We can show it also in the case 
of the reptiles. The gigantic Iguanodonts of our museums 



Fig. 19 . — Tiik IOarlikst Known Footprint 
(Permian). (Pabst.) 


have real hands, the thumbs standing well out, armed 
with their weapon. 

But the best j^roof that man preserves the primitive 
condition in his limbs as well as his teeth lies in the fossil 
footprints of animals whieh lived in the Primary Era : 
indeed, in an ago whieh has left us no remains of land 
vertebrates. At Tambach, in Thuringia, we have found, 
in sandstone whieh is a little earlier than tlie Carboni- 
ferous Period, certain footprints which ha\'e a striking 
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resemblance to the imprints of the plump hands of human 
children or of fairly advanced embryos. The contracted 
hand clearly shows the short, thick thumb and its ball. 
The “ back hand ” has the same structure ; and it is this 
which, in imprints from a later deposit, so clearly resembles 
a human hand that the ereature from which these 
impressions come was at once called the “ hand-boast 
(Chcirothcrium). 

Up to the present we have not found any remains 
of these organisms. They seem, however, to have been 
widely spread in the earlier part of the Secondary Era, 
as they have also been found outside Europe. We know 
nothing positively about their skeletons, but we can mfer 
from the imprints of their extremities that they must 
have been closely related to the mammals. There are 
amongst the loAver mammals of our own time some whose 
feet are so like those of the Chcirothcrium that they do 
not rest the whole surface on the ground (as the human 
sole docs), but lift up the heel part. We can tell by 
examining the back edges of the imprint, in which we see 
the resemblance to a hand, that this was the case with 
the Chcirothcrium. The real hands arc smaller, and are in 
front of tlic foot imprints. We can sec from the difference 
in size that the Clicirothcrium’s hind limbs W'crc longer 
than its fore limbs. The more ancient imprints at 
lambach do not, how-cver, show"^ these proportions. 
In their case the hands and feet are nearly the same 
size ; and this was unquestionably tlie primitive condition 
of all the land Acrtcbrates. 

Man illustrates this jirimitivc condition quite elcarlv 
in his embryonic development. The lower limbs do not 
become the larger until after some time. The hand and 
the h)()t are alike. In the human embryo during the 
second month after conception the foot is still like a hand, 
so that the human being is at this stage quadrumanous. 
A\ iien he comes into the w'orld, he is a half-crawling, hall- 
climbing organism, recalling the ancient Chcirothcrium. 




Fig. 20. — Skeli:ton of a New-bokn Child 
(arms and l(*gs nearly the same length). 
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The hand of the new-born child is remarkably strong 
in comparison with the rest of the body. Its muscular 
power can easily be tested by letting it hang on to a stick. 
Babies arc quite capable of supporting themselves in 
this way, and the body then adopts the position of a 
climbing animal. The feet arc held with the soles placed 
together, as if they were clasping the trunk of a tree. 
It has been contended that the appearance of the feet is 
due to confinement in the narrow space of the womb, 
but comparative study of the lowest mammals, es})ccia]ly 
tlic marsupials, which undergo the greater part of their 
development in the pouch on the ventral surface of the 
mother’s body, shows that this is the typical condition 
of the young mammal . Its ancestors tvere climbing animals. 
The opposibility of the thumb and the big toe was not 
gradually evolved in the case of the land vertebrates; it 
was developed at the time Avhen the primitive fin of the 
fish ancestor was converted into a limb. The number 
of the fingers and the character of the hand as a grasping 
organ arc fundamentally and originally connected. 

We may go a little farther back and ask how this 
j)rchensilc organ was developed from a fin. Here wc 
reach the limits of our knowledge. We have, it is true, 
many facts which suggest that in the ancestral fin itself 
there were differences between the various terminal rays 
which became the thumb and fingers ; but these very 
difficult questions need not be more closely considered 
here. As far as man is concerned, it is enough that his 
hand is part of the primitive organisation he has inherited 
from the early land vertebrates. It should also now be 
clear that the practice, which was very common at one 
time, of regarding man as the final outcome of a long and 
slow evolution, is in this respect wrong. These things 
could be said as long as it was believed that man could 
have descended from a “ quadruped ” ancestor : a possibi- 
lity which was quite seriously discussed by learned men. 
No comparati^c anatomist can now regard it as other 
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than nonsense. It would mean that the terminal parts 
of the limbs of the ancestor in question had the shape of 
feet : which means that they were merely for support 
and running. The ungulates are typical examples of 
this. As long as our ideas of the earlier history of the 
mammals were vague, we eoidd find no starting point 
fur the evolution of their limbs. Now that we know 
that climbing was the original function, we must regard 
all feet as modified structures. W’c do not mean to say, 
of course, that the earliest land vertebrates did not go 
on all fours, just as the human child does to-day. They 
did, as the amphibia do to-day. There are features in 
the human hand to-day which show that it once rested 
on the grouml. The pad or “ ball ” on the outer edge of 
the flat of the hand plainly represents a kind of sole 
with a cushion of fat, and it has certain structures to 
protect the deeper-lying parts from pressure Avhen it 
rested on the ground. There is a small special muscle 
for this purpose. The human hand comprises all condi- 
tions — it is a universal organ. 

Man has retainc'd this very valuable instrument, while 
the other animals have, with a few exceptions, forfeited 
it by experiencing various modifications which destroyed 
its versatility. As we said above, these modifications 
are themselves ])roeesses of evolution. In a sense we 
might speak of different degrees of “ perfection,” when 
we regard the special qualities of the mole’s shovel, the 
bat’s wing, the lion’s claw, the horse’s leg. But, when 
they obtained these organs, the animals in question 
forfeited the chance of developing in other directions. 
Man remained versatile and open to different possibilities — 
and there w^c have the key to a good deal of the mystery 
of hjs extraordinary success. 

This is a different interpretation of evolution than 
that of the older Darwinians. Man is not a triumph 
of natural selection. On the contrary, he made progress 
because he was spared the sacrifices required by natural 
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selection- (and made by the horse, bat, etc.). He kept 
his hand. Any person who wants miracles need not 
turn to the realm of the supernatural. Nature, even 
human nature, has miracles enough. On all the laws 
of probability the exceptional position of man, as compared 
with the; other animals, is very strange. It is not the 
possession of the hand as such— for it was once common 
to all \'ertebrates— but the fact that the structure was 



Fig. 21. — Brain of Dog (a) and Man (b). 
Compare the si/.e of the centres of smell (dotted), 


preserved in its original features, and that it could be 
pressed into the service of a large brain, that is remarkable. 
How very easily might it not have happened to the 
Primates as well as to the other mammals (except the 
lemurs) to lose the thumb by adaptation of the hand 
to some special purpose in the struggle for life ! 

Till- otlior Primates illustrate how this might ha\'e 
happonetl to primitive man, as none of the apes or monkeys 
hiis quite escaped this destructive agency. In every case 
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the thumb has degenerated, though in different degrees. 
That is why the apes have not become men. That 
they were on the way to reach the human stage is clear 
from the fact that tlieir ancestors had hands, and from 
the characters of their skulls, which show that enlarge- 
ment of the brain on which the human quality depends. 
The apes, however, did not complete this development. 
They degenerated at various periods. Fossil apes of 
two million years ago show better skulls than their 
descendants have to-day. 

In order to understand more clearly this conception 
of the apes as failures to become men we must consider 
the features which apes and men had in common 
in their ancestors. These features, common to the 
Primates, arc the superior development of the brain, 
the forward direction of the eyes, and tlu' human type 
of dentition (2 incisors, 1 canine, 2 or 3 premolars, and 
3 molars) : apart from the possession of four hands, with 
Avhich we have sufliciently dealt. 

The name “ Primates ” given to them by Linne, 
very well e.xprcsses the “ primitive ” elements Avhich 
distinguish them amongst the mammals ; though it 
really means the “ leaders.” The ancestors of the other 
mammals were more closely related to the Primates 
bcfoi’c their special evolution ; the earliest ungulates and 
carnivores were something like the lemurs. The mammals 
of this stage, near the root of the stem, may be called 
the “ Primatoids.” The separation of the Primates 
themselves from this group was effected by modifications 
of the head and the organs of sense. 

The earlier phases of our sense-organs go back to the 
remote period of our Chordatc ancestors. We find 
the fortunes of the organs of smell, sight, and hearing 
inseparably bound up with those of the brain, and all 
of them were derived from processes which originally 
took place in the external skin, Avhich reacted to the 
various stimulations of the environment. The entire 
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nervous system develops from the eetoderm in the embryo. 
Our brain was at first a sensory apparatus. It gradually 
sank deeper into the body, and was overlaid by other 
parts, but it maintained a connection with the surface. 
The outer parts were its advance posts, the messengers 
of what happened in the outer world, while the “ central ” 
part had the function of receiving and combining the 
stimulations and initiating corresponding movements cf 
the body. The “ wires ” connecting the central nervous 
system with tlic sense-organs and the muscles were 



Fkj. 22. — Pack of Human Kmbuyo (first 
month), WITH liATKiiAi. Eyes. 


constructed of ccll-proccsscs of considerable length, and 
these, packed together in bundles, arc the nerves. The 
modern telegraphic system gives one a good elementary 
idea of the mechanism. The central apparatus is the 
office at which messages arc received and rc-dispatched. 

The smell is one of the oldest of the senses. An organ 
in the front part of the brain is in communication with 
the surface-organs, which arc in the case of fishes a 
couple depressions in front of the head. In the land 
vertebrates these have developed into tubes, and they 
arc connected m the rear with the respiratory apparatus. 
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The original function was to test the gaseous constituents 
of the surrounding water, then, in land vertebrates 
(in which the mucous membrane must still always be 
kept moist), the matter floating in the air. By this 
power of perceiving emanations from bodies round about 
them the smell-apparatus of the land vertebrates lias 
become a very important instrument in the seareh for 
food and the discovery of other animals — Avhether hostile 
or attractive — so that in tlic lower mammals the nose 
is selected even more tlvan the eyes and ears. 

The latter organs, for the i^erception of vibrations 
of air or ether, are obviously later aecpiisitions. The 
pair of eyes must clearly have a complicated early history, 
pointing to a condition in which light penetrated into 
the inner nervous system through delicate body-walls 
or membranes. The retina of the eye is to-day an advance 
post of the brain, and the lens and eye-muscles — the 
one developing from the skin, the other probably from the 
gill-apparatus — have been added to it. We liave very 
little trace of a former connection Avith the old eye on 
the top of the head (oceij)ital eye). 

The organ of hearing is the latest acquisition of the 
vertebrates. It Avas originally a depression in the skin 
provided with apparatus similar to those which, as we 
said, arc found all oA'cr the skin in fishes. 

These acquisitions ha\e been Acry imyiortant in 
connection with the development of the brain. At first 
the chief part Avas that connecting the brain Avith the 
spinal chord. It is still the seat of the centres of vital 
functions (such as breathing) injury to Avhieh means 
instant death. Hence it is that the earni\ ore instinetiA cly 
gets its teeth into its victim’s neck. All that lies iiA 
front of this “ medulla oblongata,” as it is called, serves 
the functions of the sense-organs and the mental life. 
The larger part of it, Avhieh is responsible for the dome 
of the skull, is the cerebrum, divided into right and left 
“ hemispheres.” Behind this is the cerebellum, the 
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scat of the sense of balance, whieli is related to tlie sense 
of hearinfj. 

We will not go into the details of the structure, but 
will select a few points that arc indispensable wlieir one 
wishes to understand the evolution of man. 

A large brain is common to man and the other Primates, 
though in the human ease we have the extreme of develop- 
ment. They have also in common a very slight develop- 
ment of that part of the front of the brain which is parti- 
cularly well developed in the other mammals — the centre 
of smell. Here there have been modifications which 
depend upon changes in the part played in the organism 
by the various sense-organs. In the ease of the Primates 
the s(‘ns(‘ of sight has come to play the preponderant 
|)art. But the \ ery considerable diflerenee of the brain 
of the Primates from that of other mammals is not merely 
a question of the physical process of receiving A'isual 
impressions or even the simple pcreei^tion of such 
impressions ; it is a question of the intimate eonneetion 
between visual impressions and the other functions of 
the brain — a question of enlisting the sense of sight in 
the ser\ ice of the mind. It is only in the Primates that 
the eye is the window of the soul. 

The history of this development is extremely interest- 
ing, as it throws much light upon the evolution of tlu' 
form of the head and face. In the human face the eye 
is the chief feature. Most of the lower mammals have 
a very rich development of the internal part of the nose, 
so as to give a large surface that is sensitive to odours, 
but in man the muscles are only slightly developed 
and the sensitive surface is much smaller. In most of 
theotlu'r Primates the part is even less developed. There 
is no doubt whati-ver that our sense of smell is much 
feebler than that of most of the other animals. Man 
is “ the bottom dog ” in that respect ; in fact, if the dog 
were able to express an opinion upon his master’s nose, 
it would be far from flattering. There has certainly 
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been some degeneration on man’s side. He is assuredly 
not “ the erown of ereation ” in regard to this sense. 

This is, however, one of the few penalties man has had 
to pay for his development, and it lias eompensations. 
The substitute we ha\’c reeeived for it was well Avorth 
the sacrifiee — it is the poAver of seeing bodies “ sten'o- 
scopically,” Avhieh enables us to judge their size and 
distance. This is only possible Avhen the axes of vision 
of the tAV'O eyes are perfectly parallel. OtherAvisc eaeJi 
eye has a separate picture ('f the object, and this is the 
general condition in the animal Avorld, as the eyes are 



Fk;. Ski ll ok an Ohanc; (nmtu 

KVIvS UIKKCTKD FOllWAKU). 


directed sidcAA’ays, instead of straight in front. The 
difference betAAX'cn our stereoscopic A'ision and tluir 
separate pictures can be realised by covering oiu' eye 
Avith the hand. We then fail to recognise the distance 
of one object from another, and si'cm to see a flat surface. 
When AA^e uncovei* the second (')'e, the picture gains 
in depth, and avc see the objects as in a stereoscope. 
By closing each eye in turn, avc- can easily realise that 
each of them has a separate picture. An object near at 
hand changes its position according as one or the other 
eye is open. The combination of the two pictures into 



76 THE EVOLUTION OF THE BRAIN 


one enables us to see a little of both sides of an objeet, 
and this really gives us our idea of a body. 

The animals, with their laterally directed eyes, are 
in an unfortunate position as regards many objects. 
Apart from the fact that it must be confusing to have a 
different picture in each eye, they often fail to recognise 
whether an objeet looks big because it really is big or 
because it is close to them. It is thus easy to under- 
stand a horse taking fright, or a large animal being 
frightened by a comparatively small creature like man. 



Fiti. 2 \^. — Brain of a Fivk-montii Hu.man Embryo. 
(Klaatscii.) 


This statu of things uan only be changed by bringing 
tlu* eyes closer together, so that they look straight for- 
ward and (*an be foeuss(‘d on a common point. There 
are two elements in this : the shifting of thc' eye-orbits 
nearer to the nose, and the voluntary control of the 
muscles so as to bring the pupil of the eye in a certain 
direction. That tlie first procc'ss is not enough of itself 
we s(‘c‘ in the case of the new-born baby. The orbits 
are })ropcily placed, but the baby has not yet got the 
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faculty of “ keeping its eye ” on an object. The pupils 
roll about, as if they were looking for something. It 
requires months of effort before the axes of vision are 
brought parallel to each other. At six months the child 
has learned to recognise objects and persons, and its 
contented smile announces the victory in the struggle in 
which the child repeats the long efforts of our ancestors. 
That our ancestors had their eyes directed sideways 
can easily be seen by examining the human embryo. 
In the second month of development the eyes are placed 
at the sides ; as they are in many dogs and cats. At 
this stage the nose is in its primitive form — a flat nose, 
something like the end of a pig’s snout. Tlu; nostrils 
open straight forward. The eyes are at a considerable 
distance from each other, the whole breadth of the flat 
nose lying between them. Then, from the second to 
the fifth month, we see all the stages of a gradual approach 
of the eyes, the sinking and narrowing of the nose, and 
the development of a deep groove above the nose. 

Even at the present time men differ a good deal in 
regard to the distance of the eyes from the centre. The 
“ pu23illary distance ” — distance from the central line 
to the centre of each j)iq3il — differs greatly in different 
individuals. Many races, such as the Mongolians, are 
characterised by a remarkable breadth between the 
eyes. 

The position of the eye-orbit also differs a good deal 
in different individuals. In most cases the bony orbits 
arc not directed quite forward, but look obliquely, being 
directed a little to the side. It is only in certain eases 
— the Eskimo, for instance — that they look straight 
foi'ward, in a flat plane like the lenses of an oi)cra-glass. 
This is almost the general rule with the ajjes. In this 
respect man has not gone on to tlic extreme of dcveloiiment 
reached by the apes. We are reminded once more how 
inaccurate it is to regard man as in every respect the 
most advanced in evolution. Many of his features arc 
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more primitive than those of the apes. This is seen 
very clearly in the outer rim of the eye-orbits. In the 
case of animals with laterally directed eyes there is no 
bony partition between the hollow in the skull in which 
the eye lies and that in which the muscles for mastication 
arc. In other words, the bony eye-orbit is not perfectly 
defined. Clearly, a state of things in which so important 
a sense-organ shares its home with muscles of the alimen- 
tary system is backward. The development of a bony 
partition between the tivo cavities is an advance ; and it 
has developed better in the apes than in man, in whom 
there is still a groove that is a relic of the earlier state 
of things. 

On the retina of all the Primates, in the direction 
of the visual axes, there is a small field of particularly 
acute sensation — the “yellow spot” {macula lutea). 
Here tlic various strata which compose the retina become 
thinner, and leave the rods and cones, the real sensitive 
apparatus, more exposed to the rays of light. 

In respect of the destructive influence of the encroach- 
ment of the eye-orbits upon the nostrils, the majority 
of the apes are in advance of man. In many of them 
which arc closely related to man, such as the orang, 
the distance between the eyes has become extraordinarily 
small. Yet men have retained a better sense of smell 
than the apes, and from this we may conclude that 
the avoidance of the extreme in regard to the position 
of the eyes was an advantage. 

These changes of the face were found to have some 
influence on the shaj)e of the j^art of the skull which 
contains the brain. At first tl\c top of the skull was quite 
flat, as it is in the lower vertebrates (the amphibia, for 
instance) to-day. In the lower mammals tlu- larger 
development of the fore part of the brain begins to raise 
th(‘ skull. The wall — originally (‘artilage, later bone — 
gives way. We can lay it down as a general principle 
that the supporting tissues arc always passive in relation 
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to the nerve-mcchanism. It is also the fact that during 
embryonic development all parts of the nervous system 
are remarkably large from the start, and they take up, 
comparatively, more space than in the adult. In the 
embryos of lizards, for instance, which have flat skulls 
in the adult, the head rises in a high dome, as the eyes 
are extraordinarily large. The whole head is relatively 
large in the young animals. As the protecting tissues 
are particularly elastic at this early stage, we see that 
the skull will be the more easily shaped if the primitive 
conditions arc kept for some time, \^"e find the same 
thing in the case of the mammals. Kittens and puppies 
have more rounded skulls than cats and dogs have. Even 
the young of the Ungulates look better in that respect 
than their parents do. 

The shifting of the eyes forward was bound to help 
in this enlargement of the skull. Their lateral wall was 
set free, and the brain could expand there, whereas the 
lateral eyes had prevented this. Hence in the Primates 
a new lobe is developed in the brain — the “ temporal 
lobe ” (Fig. 24) — ^whereas in the case of animals with lateral 
eyes this can scarceh’’ be clearly sej^arated from the 
rest of the brain. Its delimitation from the frontal lobe 
is all the sharper, as the development led to a degenera- 
tion of the part of the brain eonneeted with smell. 
This deepened a fissure — the “ Sylvian fissure ’’-which 
already existed between the frontal and temporal lobes. 
A third lobe, the “ occipital,” is very highly dev^elojied 
in the Primates, as the centre for the combination of 
visual impressions is localised on the edge of it. It is 
<lirectly eonneeted with the eye in all the mammals, but 
the region is peculiarly complicated in the case of the 
Primates. There is a deep fissure on the innei‘ surface 
of the hemisphere, a fold of the surface of tin* brain, 
which is so pronounced that it juts out against the ventricle, 
and was called by the older anatomists “ thc“ spur ” 
(calcar). The layer of grey nervous matter (cortex) 
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which forms the whole surface of the cerebrum, and is the 
instrument of the mind, is particularly developed in this 
region. Physif)logical and pathological experiments and 
observations have shown that the region is intimately 
connected with the retina, and that the impressions 
which fall upon the retina are here centralised and 
brought into consciousness. When this part of the 
brain is injured, the sensitiveness of the retina is lost. 
This centre of vision is partieidarly developed in the 
left hemisphere. As the part and its })eculiaritics belong 
oxclusively to the Primates, there can be little doubt 
that the development of it is connected with the develop- 
ment of stereoscopic vision. 

Thus the voluminous expansion of the brain is an 
expression of the development of vision in the case ol 
the Primates. That is also why the skull is in their 
case so large in the rear ; indeed, the whole rounding ol 
it is a eonsecpicnce of the development Ave have described. 
It is not merely a question of the hind part of the brain. 
As all parts of the cortex arc interconnected, the elabora- 
tion of the visual centres had an inllucncc on other sections, 
such as the centre for hearing, which is in the temporal 
lobe, and the motor centres, which arc on the front 
edge of the “ central fissure.” Externally these develop- 
ments appear in a multiplication of the folds (convolutions) 
and furrows of the surface of the brain, and these have 
regular patterns in all the Primates, Avith considerable 
variations in the case of individuals and groups. There 
is a fissure at the anterior border of the visual centre 
Avhich was believed for a long time to occur in the apes 
only, not in man. W'e now know — it Avas a famous 
triumjdi of Huxley over Sir li. Owen — that the strueture 
(th(‘ “ hippoeainpus minor ”) is eommon to man and all 
the other Primates. 

Ii is impossible here to giAC in detail the mass of 
knoAvledgc Arc noAV have about the brain of man and 
the a]>es and the latest results of the .study of the brain. 
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It is enough lo say that man and the antliroi)oid apes 
have risen from a level of brain that was common to their 
ancestors and those of the ordinary monkeys. The 
other living groups have entered upon certain lines of 
development, in the brain and other organs, which ha\ e 
carried them farther away from the human line. The 
nearest living representatives of the primitive eoninion 
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level arc the gibbons : small man-like apes of the Indo- 
Asiatic islands. Apart from a number of very remarkable 
special features (their long arms, for instaiu^e, of which 
we Avill say more later), the gibbons arc in their organisa- 
tion not far from the starting point from which man and 
the man-like apes diverged in their s(;veral directions. 
They are clearly related both to the American monkeys 

6 
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ami to certain extinct Pairopean forms, and to several 
types of Asiatic monkeys. Their relationship to the 
African monkeys -baboons, etc. — is more distant. Possibly 
these are an independent branch. 

In any east', we can say definitely that the monkeys 
and apes are divei’gent lines from that of man, and there- 
fore could mtt be eoTisidered as ancestors of man. They 
hav(', in various degrees, in some eases altogether, lost 
the thumb by atrophy. The tpiestion that is so often 
asked, why a|)('s do not now develop into men, can bc' 
answered at once by pointing to the thumb. But there 
are also other respects in whieli they have experienced 
modilieations which are the reverse of advances to 
higher level. All hav(‘ developed large, sometimes very 
large, canine teeth, and in this again tiu'y have diverged 
from the human type. Recent discoveries of fossil remains 
from the early Tc'rtiary show that the primitive monkeys 
had ((‘cth like tlu' human, the canines being no larger 
than the otlu'i’s. Tlu' development of the baboon's face, 
with its formidable teeth, suggests an afTinity with the 
carnivores rather than man. 

It is types like the baboon that make the idea of a 
relalionshi|) to tlie monkeys seem to some so cxtraordinary\ 
I infortunateiy, most of the monkeys in our Zoological 
(Jardens are of such kinds as to discredit tlu' idea of 
man’s relationship to them. A careful observer will, 
however, grant that it is unjiist to judge the apes by a 
lew ol their representatives. There arc pleasant and 
unpleasant monkeys -as Avell as men. Amongst the 
.Vmeriean monkey^s there are some that behave very^ w-’cll 
as domestic pets. Such, for instance, are the little 
I apueliin monkeys, from w'hieh Garner tried to learn 
the “ monkey language.” The howlers also are superior 
to many of their cousins in the Old World. 

Tlu' ganu's and amours of monkeys please some 
and disgust others ; but the latter generally aeknoAvledge 
tliat they see in these things a caricature of human 
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nature. These good souls may comfort themselves with 
the assurance that the monkeys do not give us an idea 
of our ancestors. Neither in body nor mind is there 
question of a direct descent of man from apes or monkeys. 
But all started from a common level, and there is still 
in man the germ of mueli that we find repulsive in the 
ape. But this is true also of good (lualities, such as a 
mother’s love of her jmung, which is too often l•egarded 
as something ridieidous in monkeys, or the courage of 
the males in defending, at great sacrifice, other members 
of the troop, or ttie many indications of a lively intelligence'. 
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THE RELATIONSHIP OF MAN TO THE APE 

T he thm' Inrjvor njK‘s- tlu- orniifj, cliimpanzec, 
and ^vorilla— arc distinf^uishcd amongst the 
Primat(‘s for their remarkable resemblance to 
man. They are put in a si)eeial group witli the title 
“ Antliropoid ” (man-like) ; and the gibbon is usually 
included in this grouj). 

'riiis elassilieation does not bring out tlie facts very 
clearly, and it leads to totally wrong ideas, sometimes 
even in jnofessional literature. The impression is con- 
veyed that the anthropoid group is on a level with other 
groups, such as the baboons. Rut, whereas the latter 
really do belong to one group, because they are closely 
related to each other, the only link which connects the 
various antlux)poid- aj)cs is their resemblance to man. 
'riu‘y have far more features in common by which they 
differ from man -the teeth, the hands and feet, and the 
proportions of the body — but careful study convinces 
us that tlu'se features will not serve as the basis of a close 
and intimate relationship. Some of these features — 
the canine teeth, the ])rehcnsile feet, and the degenerate 
thumbs—they share Avith the monkeys : other features, 
such as the relative length of the arms and legs, aro 
peculiar to themselves (including the gibbon). Against 
these* common features, howc\*er, w*e have considerable 
differences in their entire organisation. These differences 
are not so great between the gibbon and orang on the 
one side and the chimpanzee and gorilla on the other ; 
which corresponds exactly with their geographical dis- 
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tribution, as the former pair belong to the islands south 
of Asia and the latter pair arc found only in Africa. 

This geographical separation of the Eastern and Western 
anthropoids may suggest that much that is common 
to the two groups may have developed independently, 
and that the resemblances may be due merely to similarity 
of conditions, but careful study of their apparent resem- 
blances discloses special features in each case even as 
regards these. 

Wc have already touched upon the central position 
occupied by the gibbon. It is the smallest of the four. 
If the body is taken as straight upright, like the human 
body, the height of legs, trunk, and body, in the larger 
specimens, is from forty to sixty inches. The arms are, 
however, relatively so long that, if wc imagine the animal 
erect, as I suggested, the finger tips would touch the 
ground. Nowhere else in the animal world do we find 
arms of that length. All the bones of the upper extremity 
share the length — the upper and lower part of the arm, 
the hand (which is remarkably narrow), and the fingers. 
The thumb, however, is very small : a mere stump at- 
tached to the wrist ! The legs seem short, and the foot 
is like that of various monkeys. The first toe, which 
stands out and is opposable, is short. There are horny 
growths on the buttocks, as in the ease of all the Old 
World monkeys, but they are small. There is no external 
tail. The trunk is slender ; the chest delicate. The 
head is finely rounded and very prominent behind. 
The roof of the skull runs down in front to great ridges 
over the eyes. The face is v'ery man-like, as the mouth- 
parts are not prominent. The nose, however, is rather 
flat, and the nostrils ai’c directed rather outward and 
downward, as in the American monkeys. The teetli 
have the same formula as in man, and they only differ 
from the human in a tendency of the canines to grow 
large. The male animals, especially the older ones, 
have large canines, though they vary a good deal. 
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Tlie expression of tlie face, with its large dark eyes, 
is gentle, and is in harmony with the amiable and clinging 
character of the gibbon. There ai-e none of the caricature- 
features of the ordinary monkeys. The gibbons have 
a sunny and happy temperament. Sometimes they 
live in large groups, sometimes in family groups. Tlu>ir 
vocal capacity is the bt'st in the animal world, as theii’ 
larynx is not inferior to that of man. Their musical 
powers have often been ('xtollcfl. Iltjlolmle.s agilis can 
sing a full octave quite purely. Their concerts resound 
through the forests, as they gcaierally live in the tree- 
tops. They swing from branch to branch, and tree to 
tree, with their long arms, moving almost as rapidly as 
birds. A soft coat of woolly hair eo\ ers the whole body, 
and the face is framed in whiskers. Tlu‘ hairh'ss parts 
are dark in colour. 

A numbe-r of varieties and sjxcies of gibbons haw- 
been distinguished -local forms of different colours and 
with other peculiarities, but they are not of substantial 
importance. Tiieir region compris(‘s the islands of the 
Malay Arehipelago, especially Sumatra. 

Here, and iu Borneo, we have the other anlhrt)po;d 
ape of the East, the- orang {Simia .sdftjruN). Young 
specimens, which are often to be sc-en in our Zoological 
Gardens, are better for showing the resemblance to man 
than the adults ; in fact, of the latter only oiu- male 
specimen has reached Europe. In their first year the little 
oran'gs i-emind us of human children in their ways, while 
the old males look rather terrifying, on account of theii- 
huge jaws and powerful incisors. The nostrils, without 
much external nose, opc-n above the rounded and outstand- 
ing mouth-parts. The c-yes are comparatively small, 
and arc close together. There are large cheek-pouches, 
hanging folds of the skin, on either side- of the face ; and 
this seems rather small i-elatively to the size of the head. 
Finely rounded in early years, the skull later becomes 
overgrown by the muscles of the jaws, which raise the 
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top of the skull into a sort of comb. The head always 
bends forward, and the neck is very short. In this 
region there is a laryngeal pouch : a chamber that can 
be filled with air from the larynx and serves as a resonator 
Avhen the animal is in a rage and roaring. The chest is 
enormously strong. The arms arc long — much longer 
than the legs. The fingers arc clenched and long, apart 
from the thumb, which is very short. The big toes have 
no nails. A tousled eosit of reddish broAvn hair — not 
very thick, especially on the belly — covers the trunk, 
and limbs, and head, where it falls on either side. 

The orangs live in the virgin forest, mainly up in 
the trees. Tliey arc not well adapted for moving on 
the ground, and they cannot cross rivers. That is why, 
in Ilorneo, districts that arc separated by riv'crs have 
local varieties. There are also considerable differences 
between the orang of Borneo and the orang of Sumatra. 
They live in small groups which arc more like families 
than herds. Each builds a sort of nest in the trees by 
breaking oft twigs and putting them together. It moves 
slowly and deliberately. Its temperament, very differently 
from that of the gibbon, seems grave and melaneholie. 
The expression of the face is quiet, and even in the older 
apes, in spite of their fierceness, it is dignified. Teasing 
(piic'kly makes the orang angry. 

The natives of Borneo regard the orang as a man, as 
the name itself indicates; for “orang” means man and 
“ utan ” wood, so tin* full name means “ man of the 
woods.” They think that it could speak, but Avill not, 
for fear of being compelled to work. Tlie young apes 
have not at all a savage or vicious character. They 
behave very well in honses, and many Duteli families in 
the colonics have them 2)laying with the children. 

Of the two African types the chimpanzee has a much 
wider range than the gorilla. The latter is confined to 
the Gabon district on the west coast, aiul is only found 
near the Equator. The chimpanzee spreads over a large 
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part of central Africa as far as Lake Tanganyika, so 
that it is richer in species than the other anthropoids. 
Quite a nninber of different “ races ” of it are distin- 



gnnshed, l‘ossibly the wiiolc group will later have to 
no (iivi(|(‘(l into siib-^T()U])s. 

Chiinpanzccs are now so common that the general 
public will know their chief features (Fig. 28). As a rule, 
they are smaller than orangs and gorillas, and they do not 
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change so much as they grow older. The skull is not so 
much overlaid with muscle, and the canine teeth do not 
become so large. They have the usual long arms and 
degenerate thumbs. They live socially, in troops. In 
temperament they are lively and high-spirited, but inclined 
to be vicious. Their resemblaiu>e to man is so extra- 
ordinary that the first chimpanzees to be impoite<l into 
Europe, about 1700, were described as dwarfs or pygmies. 

Most of the specimens in our Zoological Cardens come 
from the Cameroons, and arc^ very dark in colour, both in 
regard to the hair and the exposed skin ; thougli there are 
varieties of a lighter shade. Some of tiiem are known 
to make lu'sts, as the orang does. The “ ehego,” a special 
form of chimpanzee, makes a sort of roof to keej) the rain 
off, and often mends it. 

The gorilla, the giant of the I’rimates, occupies a special 
j)osition amongst tiu' anthropoid apes. The strongest 
men seem to have weak chests in comparison with the 
adult males of this group. Their arms arc not merely 
long, but they have large and powerfully dexcloped 
bones, especially in the upper part of the arm, the bone of 
which is lU'arly twice as thick as the human. The hand 
is the closest to that of man. It is true that the gorilla's 
thumb is shorter than man's, but the hand as a whole has 
not lost the power of grasping as man does. The ape 
defends itself with branches of trees, though its most 
terrible weapon is the strength of its own arm. One 
blow of its list may be fatal. The old male must be a 
terrible sight when it stands erect, s(‘izes it's enemy, and 
crushes it against its chest, roaring and showing its 
great teeth, the canines of which will compare in size and 
power with those of a carnivore. It uses these also as 
weapons in fighting the oth.er beasts of the forests, in w'hich 
it lives. It is said that at night the male keeps watch 
at the foot of the tree in which the female and young are 
housed ; for the gorillas live in small troops which one 
might almost call families. 
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Wc have as yet very little information about the 
psychie life of these giant cousins of ours: which is 
scarcely surprising, as the rifle is not the best means of 
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making the ae<iiiaintanee of these creatures of the forest. 
Some recent observations tend to show that the gorillas 
are uncommonly human in their social life ; that there 
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is something human in tlie behaviour ot the adult 
males toward the gentler sex and the respeet that 
is sometimes shown to the old. It is elear that the 
impression of animal feroeity, whieh is generally given 
by the animal when it is hard pressed and in a rage is 
not “ animal ” in the striet sense of tlie word. It is 
due to fighting for life— when even men do not look very 
amiable. If, at times, they attaek houses, it is rather 
a sign of intelligenee and a faeulty for retaliation. It 
is (piite lime something was lone for the jiroteetion of 
the gorilla in \V'est Afriea, or we shall presently have to 
deplore the extintdion of a raee that is of great inte rest 
in connection with our own evolution. 

The young of the gorilla are mueh juore man-like 
than their ]iarents. I’he head is lounded, and not yet 
overlaid with niuseles which raise the top of the skull 
of the older animals (as in the ease of the orang) into a 
ridge. It is not until the change of teeth that the jaws 
take on their formidable bulging ap])earanee. 

The temperament of the gorilla is rather gloomy; 
but it is very fallacious to judge these things from the 
]ioor little captives on whieh w(' make our observations. 
Up to the present we have only brought u]) oiu* female 
gorilla — at Breslau — to sexual maturity. No adult male 
gorilla has yet been br<jught ali\ c to Euiope. 

Recently A. Sokolowsky has made a series of interesting 
observations on the psychic lil’e of the lai’ger a2)es in 
Hagenbeek’s Zoological (Jarden at Stc'llingen, near 
Hamburg. They are 2ud)lished in his Bcobachlungcn iiber 
die Psyche der M enschenojjen ( 1 !)()S). As to tlu' gorilla, 
he quotes from Zenker : “ The male gorilla is always 

accompanied by a number of females and young. W hen 
they arc looking for food in the forest the young go 
first, the females next, and the male brings up the rear. 
The male goes very slowly and often stands erect to make 
sure that there is no tlanger. He has very good sight 
and still better hearing, and his scent is j)ei f(x-t. If he 
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sees no danger, and is hungry, he goes up a tree, and the 
females bring liim fruit and sit with him. Zenker saw 
two females with one male in this way. He put his long 
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arms over their shoulders, making a sort of purring and 
eoomg noise, and playing with tlicm. When the male 
scents d.mgei, he drums softly on his cheeks with his 
hands, opening his mouth. This is the signal for flight 
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to his family. Then he drums more loudly on his ehest, 
inflating it, and goes to meet the disturber of the peaee, 
whether it be man or beast. He eomes on with a sort 
of hop, emitting a terrible roar. But if he sees that 
the enemy is stronger than himself, he disappears and 
■' hides, with the intention of falling upon his enemy from 
behind. Though he has enormous strcaigth, he does not 
rush blindly upon his enemy, but he has reeourse, wlien 
neeessary, to ruse and cunning.” 

Sokolowsky’s report on the eonduet of the gorilla in 
captivity is very interesting. Young animals, from six' 
to eight years old, showed a complete indifferenee to 
tlu'ir surroundings. “ They were always l etiring and 
timid, and drew back whenever a man went near them. 
Their faces always had a marked expression of melaneholv 
and sadness. One saw at once that th(' creatures coixld 
not reconcile themselves to the loss of liberty. There* 
was a look of resignation and of unchangeable repugnance 
to the approach of man : not only strangers, but even tlu'ir 
own keepers.” The whole of Sokolowsky’s report suggests 
that in their mental life they differ from man only in degree. 

This brief account of the anthropoid apes is indispc'iis- 
able if we are to settle the question of man’s relationship 
to tlu'm ; and wc* could justly say that the settlement 
of this question is the very heart of the problem of man’s 
origin. When Darwin’s theory first spread, it was ine\ it- 
able that, in view of the mingling of human and animal 
features in the large apes, they should come to be regarded 
in the light of ancestors. Darwin himself had spoken 
very cautiously, and had by no means so positively 
claimed aix “ ape ancestor ” of man as Haeckel did in 
(iermany. Huxley, xvho helped Darwin in his anatomical 
problems, had, in his famous Man's Place in Nature, 
merely pointed out the close relationship of man and 
the anthropoid apes, and shown that the gulf between 
the lower monkeys and these apes was in many r(‘speets 
greater than the gulf between them and man. 
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Huxley Avent on to emphasise the fact that some 
of the anthropoid apes are nearer to man in certain 
features and others in other features. The (juestion 
was, therefore : Docs, or docs not, man come from such 
forms as the antliro})oid apes ? Are, or are not, those 
leatiires in which tlic apes difl'er from man ancestral fea- 
tures ? It is only in recent years that we have been 
al)le to get the material to study these questions properly. 
The facts by wlii(rh w(; liave, in the jireceding chapters, 
determined man's relation to the other mammals, also 
•enable ns to say wliat is primitive or otherwise in the 
anihro))oid a[)es. IVe see, for instance, that the prehensile 
foot of the apes is a survival of the original condition, 
and that the conversion of the foot in man’s case into a 
mere* supporting mechanism is a change Avhich implies 
a series of ancestors corresponding to the anthropoid 
apes. ^Ve lind, further, that the gorilla alone has retained 
the “ hand-foot,” as one may call it. In all the others, 
especially the orang (remember the missing nail on the 
first toe), there has hec'n a good deal of modilieation and 
degeneration. In other respects also, such as the hairy 
coat, the anthropoid apes fall into line Avith man's ancestors. 
Hnt this is not true of other features. 

Facu th(“ inexjK'it can see that the enormously long 
arms are not ancestral characters for man Avhen he 
rememhei’s that we agree rather with the monkeys and 
lemurs in the proportions of our limbs, and that these 
long arms are ]ieeuliar to the large apes. Why they 
have such arms, it is not difficult to ex2)lain. We have 
seen that they all live in the forest, and that their hands 
have heen modified on account of their peculiar method 
of climbing, the thumb degenerating and the other 
lingers growing long and clutching. Here again the 
gorilla lias best preserved the original, and therefore 
most man-like, condition. In the new-born human 
infant tlie arms and legs are about the same length. 
That is the common starting point of all the mammals, 
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including the Primates, but the anthropoid apes have 
diverged from it. As the differences between their limbs 
show, the modifications have occurred independently, 
so that the resemblance to each other is only external. 
The same may be said of the teeth. The study of the skull 
shows that the canines were enlarged separately in the 
various forms. As we have already said, the gibbon 
is thic least removed, in this respect, from the primitive 
condition ; though the chimpanzee also keeps the original 
rounding of the skull in the adult stage. In the orang, 
however, and still more in the gorilla, the growth of • 
the canines in the male entails a modilication of the skull 
and the entire body, so that it loses a good deal of the 
‘‘ man-like ” appearance which is present in the young 
and the females. The canines keep the root-cavity open 
until a relatively advanced age so that they can continue 
to grow ; in man this ceases when the permanent teeth 
appear. liarge canines entail large jaws and powerful 
muscles. These masticating muscles, which arc attached 
to the side of the skull, creep steadily higher, and, as they 
require a larger surface of attachment, the bone of the 
skull rises in ridges on the top and at the back of the head. 

In the main, this process is the same in the orang 
and the gorilla, but a careful study of the skull shows 
us that the muscles are attached at different points in 
the two cases : more in the rear in the ease of the gorilla, 
more forward in the orang. This means that the skulls 
of the tw'o apes already differed considerably from each 
other when the development began. The’ orang must 
have had the frontal region more rounded than it was 
in the gorilla. Hence, again, the ridges over the eyes 
have developed quite differently in the two cases. In 
the orang they seem to be stuck on to the rest of the 
skull : in the gorilla they grow into large parts which 
depend upon the hind portion of the top of the skull. 

The growth of the brain is hampered by the demands 
upon the skull of these powerful mandibular muscles. 

7 
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Fig. Skull of Young Orang 
( top), Human Embryo (centre), and 
Young Chimpanzee. (Selenka.) 
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We may say that the adult orangs and gorillas are much 
inferior to the young in this respect, as the brain of the 
young develops along a line corresponding to that of 
the human brain. If it were not interrupted, they would 
reach the human stage. 

We quite certainly have here an obstacle which 
cut off the anthropoid apes from the path taken by men. 
Tlieir ancestors were, as we know from the fossil remains, 
more man-like than the living apes are. We have only 
to imagine the arms shorter, the legs longer, the canines 
smaller, and the skull finely rounded as it is in the young, 
and we have a picture of creatures that differ from man 
only in one important feature, the structure of the foot. 
As it is the conversion of this into a supporting mechanism 
that is the most important point in connection with 
man’s origin, we are in a position to say at what stage the 
division into men and man-like apes took place. The 
common ancestors must obviously have been exposed 
to different environments : in some cases entailing a 
lengthening of the arms and shortening of the legs, in 
other cases requiring that the hind limbs should be 
strengthened. 

It is clearly a question of differences in method of 
locomotion and posture of the body. And since, as we 
have seen, climbing was the original method of locomotion 
for all the Primates, we have to inquire Avhethcr differences 
in the mechanism of climbing will enable us to understand 
the differences in general organisation. As a matter 
of fact, this is so. We have already repeatedly pointed 
out that the apes live in foi'csts. Their long arms are 
obvious adaptations to climbing the trees. The atrojdiy 
of the thumb is a consequence of their habit of swing- 
ing from branch to branch, in which the other four 
fingers are most active. 

.We can definitely say that the forms which were to 
become men had not this method of climbing. If tlic 
thumb had degenerated, it would never have recovered. 
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And as the human proportions are the original, we come 
to the conelusion that the aneestors of the anthropoid 
apes must have retreated into the forest, and that this 
was done several times independently. In this way 
their fate was sealed. 

On the other hand, we can sec that quite different 
factors arc required to explain the evolution of man’s 
limbs. Here again, however, it is a climbing mechanism 
that governs the development, partly retaining the 
original features (in the hand), partly creating new fea- 
tures (in the foot) which were of great importance to the 
general attitude of the body. 

The upright posture of man is one of those features 
without which we can scarcely imagine him. But the 
question when it was developed is not easy to answer. As 
long as his ancestors were supposed to be “ quadrupeds,” 
it was bound to be a hopeless puzzle how an upright 
animal could be evolved from an animal running on all 
fours. No amount of training Avould teach a dog to 
go always on its hind legs. But now that we know that 
the starting point was a climbing posture, such as w'e 
find in many of the earlier reptiles, the birds, and many 
of the mammals (the kangaroo, etc.), the explanation is 
easier. It is a question of shifting the centre of gravity 
of the body backward and of the capacity of the lower 
limbs to support the trunk and head. As the human 
foot seems to be created for this purpose, avc quite under- 
stand people saying that it was evolved in order to support 
the body erect. But it is not correct, because we have 
not to suppose that there was an attempt to gain the 
erect attitude, but must indicate a mechanical factor 
that could convert the prehensile foot into a supporting 
foot . tVhen we compare the two from the purely anatomi- 
cal point of view, we sec that the chief difference is in 
the big to( . We have already seen that even in the 
human case this was originally a thumb ; and it approaches 
the thumb in many races to-day. 
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Dr. K. E. Jung who was an inspector of schools in 
South Australia and knew the aboriginals well, says : 
“ In making a spear they use the foot as a work-table, 
holding the piece of wood with the toes better than 
most people eould hold it with the fingers. This prehensile 
quality of their toes is also very useful in elimbing high 
and stout trees. In surprise attaeks they keep their 



Fic. 32 . — Australian Climbing a Tree. 


spears in the grass, holding them with their toes ; and 
they arc very clever at stealing small articles with their 
toes, lifting them behind their back to their hand. When 
they are riding, they do not put their foot in the stirrup, 
but grasp it firmly between the first two toes. The women 
also make an extraordinary use of the toes in making 
nets.”^^ The natives of Annam also climb trees with 
‘ Der Weltteil Amlralien (1882), vol. i, p. 84. 
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hands and feet, as the Australians do (Fig. 32), and clutch 
the stirrup with their toes in riding. The Japanese, Baelz 
says, “ make an extraordinary use of the big toe.” They 
can move it independently, and pick up even small objects 
with it and the next toe. Women sew with their toes, 
and it is even said that they can pinch with them. The 
big toe is so movable in the ease of the Japanese that 
the stocking has a special part made for it.^ Wiedersheim 
draws att(‘ntion to the fact that before the child can walk 
or stand, “ the sole of the foot is, in its outline and certain 
wrinkles, much more like the palm of the hand than it 
will be later, when it has been modified by wearing shoes.” 

W'’e have, therefore, to lind some reason why the big 
toe has moved into line with the other toes, and lost its 
ojiposibility, and why it has become so mueh wxaker. 

It is not dilTicult to diseover a elimbing meehanism 
to suit our purpose — the capacity for climbing thick 
trees which is so common amongst the lower races. They 
do not need a prehensile foot in this. There is nothing 
for it to grasp. The foot is just applied to the trunk as a 
whole and used to push the body upward. This is easiest 
in the cixse of trees like the coco-nut palm, which have 
natural notches in the trunk. The feet arc placed in the 
notches, and an outstanding big toe would only be a 
hindrance to climbing. It is better for the foot to have 
a strong big toe in line with the others. 

Amongst the lower races avc find a common practice 
ot cutting notches in the trunk and inserting the ball 
ot the l)ig toe in these. Large, wedge-shaped stones 
were, I believe, used for this purpose in early times ; 
and they are still used. Any man who has seen natives 
elimbing can easily realise what an important part the 
inner edge of the foot jilays in pushing the body up. 
The skill is ei cn greater when smooth trunks arc climbed 
without arlilicial notches, as we sec the Australians 
doing. A flexible branch is looped like a rope round the 

'■ IJaclz, Die korpcrlichen Eigenschaflen der Japaner (1883). 
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trunk, and the native holds the sling in his hands, and 
places it higher and higher as he goes np. 

This climbing mechanism nas the rule amongst the 
primitive man-like apes, or ape-men, as we may call 
the common ancestor of the two groups ; the sort ol’ 
forest life we described above, in the ease of the apes, 
was an exception. The Primates always lived in trees ; 
they were the hunting ground for small animals and 
nests, and they served as homes and refuges. As we 
find adaptations of the mechanism of locomotion amongst 
all the mammals, in conjunction with hereditary modifica- 
tions we have a right to suppose in the ease of the primitive 
Primates that tlie human foot first appeared as a. 
“ spontaneous ” structure. Individuals which had this 
accidental variation Avere particularly fitted for the 
erect posture. Of the apes tlu^ gorilla is nearest to this 
condition. The gibbon also can walk erect, using its 
hands for balancing ])urposes. There is not much lacking 
in these forms to enable them to attain the human jjosturc. 
When Ave eonpAare the chief groups of muscles in the ajies 
and man, avc find tliat in man some are very strongly 
developed Avhieh arc vinimportant in the apes. These 
are the muscles of the shoulders and the buttocks ; and 
it is precisely these Avhieh are us(‘d in man’s method of 
climbing, either to diaAV or push the body upAvard. 
And it is the same muscles that are mainly c-oneei-ned 
in keeping the body upright and draAving the shoulders 
back so as to giA^e frecxlom of movement to the head. 
Man’s Avhole extraoi’dinary power of gymntislic exercises, 
in Avhich no other animal approaches him, is easily under- 
stood in the light of this early trec-elimbing. Man is 
unquestionably far more versatile than tlie apes. 

Once the poAver to keep the body iqu'ight had been 
acquired, it led to further modifications of the skeleton 
— the limbs, pelvis, and A'crtebral column. Within the 
human family to-day avc can follow the course of this 
development, as contrasted Avith the older state of things, 
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I^iG. 33. The Spinal Column 
and Tail. 
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which points to a common origin witli the apes. But 
amongst the lower races we never find an approximation 
to the apes in regard to the proportions of the body 
(Fig. 29). Many of the lower races have fairly long 
arms, but they then also have long legs. All races, 
living or fossil, have tlie human proportions of the limbs. 
Moreover, we never lind approximations to the canines 
of the apes amongst human races. This negative position 
must be regarded as a proof of our tliesis. If the older 
theory, that man was evolved from an ape, wei'e right, 
the lowest living races or the fossil human remains we 
have would show larger canines than the men of civilised 
races. This is not at all the case. Though their teeth 
as a whole are large, the Australians luive a quite human 
dentition ; and the oldest prehistoric remains we have 
found, such as the famous lower jaw thscovered at Maucr 
in 1907 in early diluvial deposits, have not outstanding 
canines. 

These facts arc the more important as in other points 
of organisation there are clear approximations of certain 
human types to the anthropoid apes. The thesis of 
Huxley which we gave above, and which he himself 
could not explain, is now intelligible, as we know that 
the western anthropoids are nearer to certain human 
types and the eastern anthropoids to others. Apart 
from the proportions of the limbs, there arc several 
purely morphological special features of the bones in 
which there are remarkable approximations between the 
gorilla and the Neanderthal race. We shall deal with 
this race later, and will only observe here that the gorilla 
is clearly derived from a type that was not far removed 
from it. There are, further, close alTinities botli of the 
gorilla and Neanderthal man to a large number of the 
living African blacks, while other African natives show 
an affinity to the ancestors of the chimpanzee. The orangs, 
on the other hand, are clearly the last links of a long 
chain of ancestors the earlier representatives of which 
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were related to certain Asiatic races and to the prehistoric 
Aurignac race of Eui'ope, with which we will deal later. 
They came to Europe from the East, as the old idea 
of an “ Indo-Germanie ” race, or Huxley’s idea of an 
“ Austral-Caucasian ” race, had assumed. To this group 
belong the older peoi>lcs of India, the Australians, the 
Polynesians, and the Malays. The Mongoloids arc 


1m(J. til*. An Austrat.ian Haijy, in Aric-i.ike Attitl'dk, 


probably an offshoot from the group. The physical 
dilferenecs between the eastern and Avestern types of 
apes and men Averc until lately detected only in the 
skeleton, but they haA^e noAv been extended to the cerebrum. 

e may not be prepared to go so far as to trace the 
human race to two or more different roots, but avc cannot 
deny that the recent tendency of aritliropology is not 
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to support tlic idea of the unity of the race that had been 
suggested by religious and sentimental considerations. 
Modern science cannot confirm the exaggerated humani- 
tarianism which sees brothers and sisters in all the lower 
races. The various types miist be taken separately. 
The Australian aboriginals, the Samoans, and the Cinghalcse 
ai’e certainly closely related to us, but a Zulu or a Herero is 
not. 

That all have a common ultimate origin cannot be 
questioned — but it is very remote — as remote as the 
separation of the apes and man. We can say very little 
in the present state of science about the home of the 
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common ancestor. The distribution of the living forms, 
however, clearly points to some region wliich must have 
had connections with both Africa, Austx’alia, and Asia. 
There is a good deal to be said, especially as regards the 
eastern group, for the Malay Archipelago. \V^hcn we 
remember the difficulty of expansion, the actual region 
of the orang and gibbon is significant. The grouping 
of the whole of the anthropoid apes and the races of 
men round the district of the Indian Ocean suggests 
that a continent on which the primitive ape-men lived 
has foundered in that region ; indeed Dr. Russel Wallace 
showed decades ago that there were clear traces of such 
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a lost continent, and the idea is generally received, though 
it is disputed if this was the eradle of the raee. 

From such a centre it would be possible to reach 
Australia, the aboriginals of which are a stationary 
remnant of primitive humanity. Here, also, were found 
the famous fossil bones of the Pithecanthropus (Ape-Man) ; 
a skull-cap (Fig. 36), two teeth, and a thigh bone found 
by the Dutch military surgeon Dubois in the volcanic 
sands of Java in 1894. Beyond question this skull is 



FU!. :i«. -Skui.i.-cap of .Java Man and 
Nkandektiiai, Man. 


not far removed from the primitive type of skull of early 
man and the anthropoid apes. Dr. Smith Woodward has 
suggested that the Java remains may represent a large 
a.ul exceptional gibbon, but the cranial capacity is enor- 
mous y arger than that of any known ape ,* it is, in fact, 
la n.i\ letween the best known ape skull and the lowest 
Wn I, skull. It is generally recognised that 

, u- r , ““ P'-obably an oft- 

■■.hoot ol the early stock not in the line ot ancestry 
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of later races. Gustav Scliwalbe, the leading German 
authority, has recently (1921) made a close study of the 
Java remains, and has come to this conclusion. On 
the other hand, the Swedish anthropologist Ramstrom 
has recently contended that the skull-cap is that of 
a chimpanzee : which can hardly be reconciled with 



ClTIMPANZEK (] ), THE JAVA MaN (2), NEANDER- 
THAL Man (3), and a IVIodern Kuuopean (4). 


its large cranial capacity. Dubois has recently (1921) 
announced that tAVo further skulls found in Java in 1889 
and 1890 have proved to be those of “ Proto-Australians ” 
of the Pleistocene Period.^ 

^ “ The Proto- Australian Man of Wadjak, Java,” in Proc, of the Royal 
Academy of Amsterdam (vol. xxiii, part 7). Dr. lleilborn finds these 
remains closely related to the Aiirignae race of Europe. 
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THE USE OF FIRE AND WEAPONS 

W E have now reached that stage in man’s evolu- 
tion when he emerged from purely natural 
conditions and began to show the rudiments 
of some sort of “ culture.” This is the stage at which 
we parted company from the apes, which must now be 
regarded as abortive attempts at liuman evolution. They 
arc humble relatives of ours who have retired into the 
protecting shade of the forests. Complete separation would 
not take place until sexual intercourse entirely ceased 
between the ape type and human type ; and, in view of 
the pronounced sexual life of all the Primates, this may 
have taken a long time. Once they were separated, 
and, in spite of the relationship, the groups became hostile 
to each other, there was nothing left for the apes but 
to continue in the wild state ; and, indeed, they were 
condemned to this by the loss or the degeneration, in 
various degrees, of the thumb. 

If it is now asked whether there is any special cultural 
acquirement which helps us to understand the broadening 
of the gulf between the two groups, we can point to one 
of the earliest attainments of our ancestors — the use of 
fire. There is no human group, however lowly, that is 
unable to enjoy the blessings of fire. The natives of 
Ticrra del Fuego, at the tip of South America, arc amongst 
the most backward races. But the very name (“Land 
of Fire ' ) indicates that they use fire. It was given to 
the island by the mariners of the sixteenth century on 

account of the large number of fires they found lit alone 

no 
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the coast. We find the same thing to-day on the desert 
coast of Australia. 

On the other hand, there is no animal — not even an 
ape — that makes use of fire. It is true that many of 
them appreciate the warmth of fires. It is said that 
baboons warm themselves at deserted camp fires until 
they go out. The anthropoid apes do not need fire in 
the hot-house climate of their forests, but, on the other 
hand, they arc helpless outside their own environment. 
They generally die of consumption in a colder climate, 
in spite of every care. By the discovery of the use of 
fire primitive man was able to pass from one region to 
another. The production of fire was the first step toward 
independence of external conditions and mastery of 
the forces of nature. 

The imagination of early man was much occupied 
with this mysterious gift of fire, and, as in the legend of 
Prometheus, it was sometimes ascribed to the gods. 
On the scientific side, also, there has been a tendency 
to regard the discovery of the use of fire as relatively 
late, and to connect it with the Icc Age. But the Ice 
Age had nothing to do with the origin of tlic human race. 
There were men in places far away from Europe before 
the Ice Age. If cold is regarded as the decisive factor, 
we need not appeal to the Ice Age. Even in the tropics 
the nights arc sometimes very cold. It is doubtful whether 
in this case the desire — the craving for a remedy for 
cold — led to the discovery. The Fuegians live naked 
in a very raw climate. They have no clothing, which 
would be of great service against the cold. 

To understand the matter fully, we must realise that 
it is not a question of a discovery at one particular time 
or place, but of three distinct stages : (1) a knowledge of 
fire in general, (2) the ability to keep a fire going, (3) the 
ability to make a fire. 

The first thing was that man learned the injurious 
and the useful action of fire. Where this occurred we 
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do not know, but we can suggest certain possibilities or 
probabilities. The regions to which we pointed as the 
possible cradle of the race, such as the Malay Archipelago, 
are still rich in volcanic phenomena. It is, therefore, 
possible that man made the acquaintance of lire through 
volcanoes. I^ava streams arc well calculated to impress 
inquisitive creatures with the nature of fire. In the case 
of the Australian aboriginals we find that long extinct 
volcanoes play a great part in their imaginative life ; 
and it is clear that volcanic outbreaks would make a 
deep impression on the mind of primitive man. 

As is well known, however, fire can be made by rubbing 



Fk;. 38. — A Firk Borkk. 


dry pieces of wood together. A forest on fire in a hot 
summer is not uncommon in Europe ; in Australia it 
is a very common phenomenon. The terrors of such 
a lire may have made just as deep an impression as 
\'oleanic eruptions upon the mind of primitive man. Then 
there is lightning. There were plenty of opportunities 
to learn the nature of fire. The great thing was that 
there was a human brain to learn it.^ 

• Klaatsch's statc-inent, on good earlier authority, tl»at forests catch 
lire "by branches rubbing together, is now accepted. As to the firing of 
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How indispensable fire was to primitive man Ave ean 
learn to-day from the Australian aboriginals. They are 
never Avithout fire, as they carry smouldering Avood 
with them on their journeys. They think it impossible 
to sleep Avithout a fire. It is not so much a question 
of the Avarmth as the brightness of the fire, which keeps 
away evil spirits. Fire must haA'c Avon its Avay into the 
heart of man as a beneficent element quite early in his 
history. 

The desire to keep a fire alive Avas the second step. 
The sacred fire tended by the Vestal Virgins at Rome 
shows hoAv long the recollection of this stage lingered in the 
memory of man. It is a relic of the days when the making 
of fire was difllcult, and a common fire Avas kept up for 
the village. A gift of fire seems to have been in early 
times one of the signs of Avelcomc. The aboriginals 
of Tasmania met the first Europeans Avho landed on their 
shores Avith burning sticks. 

The ability to make fire at any time Avas a most impor- 
tant advance. There are many Avays of doing this, and 
no doubt tliey were discovered independently in various 
parts of the earth. Rubbing two pieces of wood together 
is the simplest and most widespread. The sacred fire drill 
of the Indians, a symbol of the solar disk — avc have it also 
in the Buddhist swastika — is much the same as the simple 
borer used by the Australian aboriginals to-day. A 
small hole is made in a flat round piece of wood, and a 
stick with a rounded end is inserted in it. By tAvirling 
the stick rapidly sawdust is rubbed off and' is heated; 
and, as soon as smoke rises from it, they blow it into 
flame. We find this apparatus in all sorts of forms all 
over the Avorld. Sometimes a cord is attached to the 
boring stick (Fig. 38) for greater speed. The North 

forests by lightning and the terrible results, see K. von den Steinen, Unter 
den Natnrwlkern Zentralbrasiliens (1894). Steinen suggests that man dis- 
covered how to make fire by noticing the heat and smouldering of the saw- 
dust he scraped off wood in working it with his primitive stones, shells, 
etc. From this he went on to boring. [Ileilborn.] 

8 
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American Indians had some very complicated forms of 
this. 

The princiide of the “ lire saw,” which we find in the 
Malay Archipelago and North West Australia, is the 
same. A split block of wood takes the place of the fire 
hole. The split is filled with tinder and held open by a 
piece of Avood. Another stiek is used to saw vigorously 
over the split, and the tinder is enkindled. 

Whetlier sparks from iron pyrites were used in the 
earlier Stone Age Ave do not knoAV. It is quite possible 
that the Europeans of the Ice Age may have discovered 
this in trying to make Aveapons otit of iron ore (chipping 
it Avith flints), Avhieh they Avould take to be a hard stone. 

IIoAvcver that may be, tlic consequences of the 
discovery in the culture of prehistoric man AV'erc most 
important and manifold. Physically, it is probable that 
the constant practice of sleeping near fires had something 
to do Avith the loss of tlie hairy coat. We do not know 
the causes of this modification, but it is plausible to 
grant some influence to lire Avhen a\c remember that the 
apes liavc retained the hair, and that animals have it 
increased Avhen they live in a cold climate. Men differ 
considerably in this respect. Europeans, Australians, 
and tlie Aino arc tlic most “hairy” races, while Malays 
and IMongoloids shoAV the opposite extreme. The problem 
of the loss of the hair is not easy to solve. Taste and 
sexual selection have a good deal to do Avith the matter. 
They arc especially responsible for the groAA'th of the 
pubic hair, Avhicli is Avanting in the animals Avhich are 
nearest to man. The groAvth of hair in the arm-pits is 
a hopeless puzzle. Not a single plausible explanation 
of it has yet been suggested. 

In tlie next place, the discovery of fire had a very 
important influence on man’s preparation of his food. 
Dr. Otto Hauser,^ in his account of his discoveries in 
France, says that he found the first traces of the use of 

^ La Micoqiie, die Kidiur einer neuen Diluvialrasse (1916). 
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fire in the Achenlean period. Burnt bones of the bison 
were found Avith the remains of the Acheulcan man of 
lia Moustier — Avith Avhom Ave deal later — and there Avere 
cinders and ashes. The fire Avas on the open ground just 
before the entraixce to the cave. This lasted throughout 
the supremacy of the Neanderthal race, in the Aclieulean 
and Moustcrian periods. In the next, or Aurignacian 
period, avc find round fire-places built up Avith Hints, Avhich 
shoAV the effects of the fire. This lasted through the 
Magdalcnian period, but in the Solutrean period Ave find 
that tlie fire Avas betAveen tAvo layers of stone. Dr. 
Hauser conjectures that this type of fire-place, Avhich Avas 
not common, served for the more or less sacred permanent 
fire ; though it Avas clearly used for cooking. Animals 
Avere roasted on the upper layer of stones. 

From his teeth man is naturally omnivorous, Avith 
a certain amount of bias for vegetable food. The antliro- 
poid apes are almost entirely vegetarian, in spite of their 
large canine teeth, Avhieh have nothing to do Avith tlieir 
food. They arc Aveapons, ehielly used by the males 
in fighting for the females. Isolation lias only made 
them more combative in this respect. It is true that 
the apes occasionally eat eggs and small birds, but man 
developed a decided preference for animal food. He 
became a hunter, and this led to a development of his 
powers Avhieh has had no small intlucnee on his mental 
and cultural cA olution. I’hysieally he Avas Avell equipped 
for this kind ol' diet. The cxeellenee of his eyes enabled 
him to sec animals at a great distance, and the skill in 
climbing Avhich his foot and poAverful muscles gave him 
greatly extended his horizon. His thumb again, enabled 
him to throAV stones, to break off branches of trees, and, 
in the end, to make weapons out of Avood by means of 
sharp stones and shells. 

The next step Avas the impulse to concentrate all 
these faculties on exploiting his felloAV-ercaturcs. This 
Avas the reaAvakening in man of the spirit of the carnivore. 
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to whicli he was always disposed, as the carnivores them- 
selves had come from Primatoid ancestors. But in the 
human brain this idea of feeding on animals related to 
himself took a relined and complicated form such as no 
real carnivore was capable of. 

The first members of the primitive human herd to 
put into practice the idea of laying hold of mammals, or 
killing them by means of stones, had an easy task. We 
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gather this from the well-known fact that animals only 
learn by experience to fear an enemy. In places which 
are not visited by men the animals are still without 
fear, as Antarctic explorers report of the penguins. 
Even seals go inquisitively up to the hunter. In unin- 
habited districts birds will settle on the sportsman’s 
rifle ; whereas our crows have learned so much that they 
keep out of rifle range. Inquisitiveness is a common 
feature of animals. Cuttle fishes are caught by means 
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of mirrors, lizards by means of a grass-stalk, the knots 
on which arc made iridescent by spittle. 

This curiosity was fatal to the first animals that 
man set out to kill. He must have been able to seize 
many of his victims with his hand. Even in places 
where the animals had suffered from carniA'orcs, man 
could approach them easily, as they had no I’eason to 
fear him. It must have been a great time for the primitive 
human herds when they could make Avhat havoc they 
liked amongst the other animals. The simplest means 
would suffice. IIp to the present it has not been suflieiently 
noticed how well this idea enables us to understand the 
rapid spread over the world of the early human groups. 
When the primitive hunters had exhausted a region — that 
is to say, when the animals began to recognize the ncAi- 
comer as a destroyer — they had only to nun c to another 
district and continue their murderous work ; and in the 
end this meant a spread of the race over tlic whole earth. 

The artifieial means used for hunting in this golden 
iigc were very slight. Stones picked off the ground were 
enough for killing. The bodies Avere cut up Avith sharp 
splinters and sections of stone, such as avc lind in nature. 
The blood Avas tlrunk, and the brain picked out of the 
skull. The Australian of to-day throAvs his kangaroo 
on a fire until the gases fill its belly. It is rip])ed opt'u, 
and the contents arc SAvalloAved much as a Neapolitan 
swalloAVS his macaroni. The flesh is cut u]) Avith sharp 
pieces of stone and eaten, and the bones are broken open 
to extract the marroAV. For these purposes the black 
does not require any special stone implements. He 
uses the simplest splinters, knives, scrapers, borers, 
etc., and it is easier to tell from the marks of use on them 
than from their form that they Avere onec in a human 
hand. They are “ Eoliths,” like the instruments Avhich 
have raised so much discussion in Europe. It is the 
simplicity and apparently very slow formation of these 
instruments that have given rise to doubts. But the 
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Tact is quite natural. Such tools were all that was required 
for a long lime, and they were still used after better imple- 
ments were made. 

It was only when the popidation increased, and the 
animals learned to regard man as a worse enemy than 
the earni\ores, that the primitive hunter had to improve 
his we.apons. lie invented weapons that he could throw, 
which were more el'teetive. Tlu' olde.st form of these is 
th(‘ eluh : a long wooden stick, 2)olished with a sharji 
stone or a shell, rough at the end which is held in the 
hand, so that it will not easily slip out. Many different 
forms were developed out of this. It was important to 
keep the hand (jart distinct from the shaft, especially 
when it was used for striking instead of throwing. When 
it is flattened, it makes a sort of wooden sword, such as 
we still lind in many [daces. In some parts of Australia, 
in fact, wry large wooden swords of this sort are still 
used in duels. 

Another develojnnent of the club is the boomerang 
<»f the Australians. The word “boomerang,” j)ieked uj) 
by the English colonists, is really the name of a different 
weapon allogether. In the whole of AVest Australia 
(lie natives use a Avord Avhich means “wedge.” There 
has been a good deal of discussion as to how the Australian 
aboriginal iiiA cnled so clever an implement as the boomej-- 
ang, Avhieh comes back to the throAver if it hits nothing, 
.Vs a matter of fact, it is not peculiar to Australia. W<; 
noAv have proof that it Avas Avell knoAvn in primitive times 
and Avidely spread. 

The ))eeuliarity of the “ Avedge ” is that as soon as 
it is throAvn it begins to turn round, and it goes in a spiral 
until the resistance of the atmosjAhere stops it. The 
chief point of it is not that it returns to the tlu’OAver, but 
its tremeiulous striking force and the fact that the curve 
of its j)all; makes it dillicult for the victim to escape. 
Most ol the .Vus^'ralian “ Avedges ” do not return ; they 
are simply lieavy Aveajions for fighting [Aurposcs. Those 
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that arc specially made so that they return are only 
used for sport. Amongst the relics of the first jiopula- 
tion of Denmark in the New Stone Age (about (JOOO b.c.) 
we found wooden throwing clubs something like boomer- 
angs, Egyptian wall-paintings represent soldiers with 
boomerangs, and wooden boomerangs ha\e been 1‘ound 



Fig. to. — The IFjomehang. 


in the tombs. There are similar instruments, generally 
of metal, in many parts of Africa and Asia. W’v are, 
therefore, justilied in regarding it as a xcry ancient 
implement. We may recall, also, that in old Teutonic 
mythology the hammer of Thor was supposed to ha\e 
the power of returning to the god. 

In an article on “ The Natural History ol the Races 




120 THE USE OF FIRE AND WEAPONS 

of Men ” {PoUtisch-anthropologische Revue, ix, 10) Dr. 
Mclehers points out that the lower jaw of an animal, a 
heavy and durable bone, would make a very good missile, 
and “ may have been the primitive model of the wooden 
boomerang.” It is a very plausible suggestion. The 
weapon is often mentioned in ancient writers. Isidorus of 
Seville in his Origines describes, under the title “ Catcia ” 
(Categia ?), “ a Gallic throwing club which returns to 
the thrower when it is launched by a skilled man.” 
The Anglo-Saxon bishop Aelfric (f 100(5) calls a club of 
this sort “ Teutonic ” and even Virgil {Aeneid, vii, 741) 
says : “ Tliey used to throw their clubs in the German 
fashion.” It is clear that he refers to a boomerang, 
as it was a common weapon of the Gauls and 
Germans. 

Jung tells us that the boomerang has many forms and 
many names (keili, wonguin, barngit, etc.) in different 
parts of the Australian continent, and he adds : “ The 
path ol’ the weapon varies aeeording to the skill, and 
even the intention, of tlic thrower. It describes a circle 
the farthest point of which is sometimes .170 yards (?) 
from the thrower. This point is also the highest point 
of the circle in which the weapon swiftly travels, its 
flat surface to the earth and I’otating all the time. But 
the boomerang may also be so thrown that, instead of 
rolling along the ground like a hoop, it whizzes suddenly 
up into the air, describes a wide arc, and returns to the 
thrower. It may fall at his side or his feet, or it may 
go far behind him and strike an unsuspecting enemy or 
animal. A skilful native can make it desci'ibc two, 
or even three, circles in the air instead of one, and 
can make it execute a number of peculiar movements 
over his head when it returns before, after whizzing 
uncomfortably close to him, it starts on a second 
journey.”^ 

The spear is another weapon of the early hunter. 

^ See also Sarg, Die Australischen Biimerangs (1911), 
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Originally a simple stick, its end pointed Avith a stone 
and hardened by fire, it in time Avas provided Avith a stone 
or bone head, as Ave still find in Australia. Later, again, 
a Avooden spear-throAV'er Avas invented. The Australians 
call this a “ AA'omera ” (from meni=\mni\), and it is 
really this name Avhich has degenerated into “ boomerang.” 
A piece of Avood jutting out at the end of it fits into a hole at 
the bottom of the spear, and this enables a man to throAV 
the spear Avith greater force. It is an aneient invention. 
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as we find it, not only amongst the Australians and 
other lower races (Eskimo, Brasilian tribes, etc.), but 
also amongst relies of the Old Stone Age. 

(The bow is a sort of substitute for this in a later 
stage of development. An arrow is only a small spear. 
The origin of the bow is unknown, but it was a distinct 
advance. It is not found in Australia, and was not 
known in the Old Stone Age. 

In recent years Breuil and Obermaier, the heads 
of the Institut de Paleontologic Humaine loiinded at 
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Pai'is by Prince Albert of Monaco, (have found rock 
paintings of hunters with bows and arrows in a grotto 
at Alpcra in south-eastern Spain, called the “ Cueva de 
la Vieja.” The paintings on the wall of this cavern belong 
to the Magdalcnian period — the last part of the Old Stone 
Age in Europc.i In the account of their discovery 
{V Anthropologie, vol. xxiii, p. 1 and fol.) they say : 
“ The men are, apart from rings on the ankles and at 
the knees, quite naked, though they have some sort of 
head-gear, or ornament. Two of them, whose heads are 
drawn in profile, have regular feather head-dresses, like 
lied Indians. Sixteen of them are drawing their bows 
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at animals. Nine of them have the bow, and a bundle 
of arrows under their arms, as well as javelins. One 
can see the feathering of the arrows and the long barbs 
at the point quite clearly.” 

Thus the bow and arrow were well known to the 
men of the Great Ice Age. What is still more astonishing 
to etlmologists is that, if the shooting is drawn correctly, 
the bow was “ compound ” — a very complicated form, 
which in all our experience of savage tribes is the last 
term of a long evolution of the bow. The “ feathering ” 
also — Avhicli we do not find among low tribes — is remark- 
able, and points to a long acquaintance with the bow and 
arrow, of which we have no trace. Is it possible that 
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the Alpera drawings belong to a latei’ date than was 
supposed ? ^ 

T’rom the bow other weapons, such as tlie eross-bow, 
were dcv'clopcd in the course of time. Amongst some 
of the Malay tribes and in other places w e find blow-pipes 
for shooting arrows at an animal or an enemyj 
Defensive weapons have their origin in weapons 
of attack. It is very interesting to follow the evolution 
of the shield. It was originally a club — a round club with 
a handle in the middle, a sort of club-shield. Broaden- 
ing this out, the Australians get the long shield with the 
handle cut out of the same piece as the shield. Later 
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(BllKUlL AND ObERMAIER.) 

a special handle is attached. All the types of metal 
weapons that we find are modelled upon wooden weapons 
such as we still find in Australia and other countries. 

More important than the improvement of tlie weapons 
was the education of man’s mind, which kept’ on inventing 
new ways of surprising his wary prey. He began to use 
craft, a new method of fighting either animals or fellow- 
men. The ruses are as inexhaustible as the mind itself. 
One of the simplest is to approach the victim stealthily. 

^ In my Allgenieine Volkerkunde 1 have suggested a tlieory of the origin 
of the bow and arrow wliieh appealed to Kliiatseh. Primitive man wouldj 
easily discover the elasticity of wood in bending twigs, and bits of bark / 
hanging down from siioh a twig, %vhcn he was stripi>ing one, may have stig- | 
gested the cord. [Heilborn.] 
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^Vhcn an Australian is stalking a kangaroo, he stands 
as motionless as stone the moment the animal notices him. 
The dark shade of his skin is a good protective colouring 
in the shadows of the bush, and he may conceal himself 
further by branches of trees and foliage. 

'Fire also was pressed into service. Burning sticks 
were used to keep the game on the move, and they were 
left only one. outlet, at which hunters were stationed. 
Torches were also used to drive the animals over precipices 
Possibly man learned from beasts like the hyena this 
trick of driving his victims over steep places. 

(A further stej) was to dig pits, covered with some 
material, into which animals would fall when they came to 
drink. Pits of this kind have been found amongst the 
Paleolithic remains of southern France. Dr. Hauser found 
a score of them near Laugeric Haute in 1907. They were 
crater-shaped depressions cut out of the chalk, at regular 
distances from each other, covering a space about sixt}'’ 
yards longand twelve wdde. There w'as aSolutrean eolony 
close by, and Solutrean implements were found in the 
pits, 'riic lai'ger pits were live feet deep and seven feet in 
diameter at tlie top. Everything indicated that they 
were j)its, like those used by the Australians and the 
Hottentots, for catching wild animals. 

r.arger animals w'ere surj)rised in their sleep. Their 
eyes were ting out, or their sinews cut. The most remark- 
able method, how'cver, is w'hen the hunter imitates his 
prey : ])ossibly a very old method, as it depends upon 
the eonlidenee of the animals. The hunter clothes 
himself in the skin of an animal similar to that which he 
is stalking. Roek-paintings of the Bushmen represent 
this kind of hunting. The bear skin w’as used by the 
sineicnt Teutons for the same purpose, and the lower 
jaw', with its powerful canines, may haA^c served as a 
weapon. 

This, in turn, led to further developments. Sometimes 
the skins had to be carefully prepared. On the other 
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hand, the ways of the animals had to be closely studied, 
and some of these — the nocturnal dances, for instance — 
were imitated and heli)cd man’s growing feeling for 
amusement. Then there was the impulse to draw the 
animals, which had much to do with the dawn of art. 

'^Hunting was not the only source of food. All sorts 
of small creatures were eaten ; as we find the Australians 
to-day eating snakes and lizards, and even ants and other 
insects. Amongst the Australians “ small game ” of this 
sort is left to the women and children, who have also 
to collect fruit, roots, etc. Even the savage can prepare 
an enormous variety of dishes from these things. Tough 
roots are kneaded into a kind of cake ; and the Australian 
makes a sourish drink by crushing ant-larva* in water. 
Honey must have been one of the earliest delicacies ; 
perhaps, as in Australia, the honey given by a wild, 
stingless bee. 

In line, there was plenty of food in the waters. One 
of the most primitive faculties that man — differently 
from the apes — preserved was the ability to swim. Tiower 
races which live on the coast load a sort of amphibious 
life. They swim out to islands, can remain an extraordin- 
ary time under water, and go out to sea a great distance 
on trunks of trees. The myth of the Tritons probably 
had its roots in this. A couple of trunks bound together, 
a raft, such as we find all over the southern seas, was 
the beginning of navigation. The first ship was a 
hollowed tree-trunk. The next stc2J was to build a boat 
with bark. Many natives, like the Australians of the 
west coast and the Tasmanians, did very little in this way ; 
and it is not less remarkable that fish is not so important 
an article of diet with some primitive races as one would 
expect. 

In Australia and Tasmania we find great heaps of 
shells — like the “ kitchen middens ” of Scandina\ ia in 
the New Stone Age — showing that large masses of shell- 
fish were eaten. In Tasmania we find no fish-remains 
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in these heaps, and it is said that the old race avoided 
fish. In Australia, on the other hand, and in many of 
the Pacific Islands, we find large catching pools on the 
coast. These arc walled ponds with an opening toward 
the sea. Fish swarm in with the tide, and arc left, and 
easily caught by the natives, when the tide goes out. 
The spear, also, was used very early in fishing, especially 
a spear with three or four prongs of bone, such as the 
Australians of the northern coast use to-day. Neptune’s 
trident is a reminiseenee of these early days. Fishing 
Avith nets is a later dcAclopmcnt. In Australia the 
aboriginals also make great feasts on stranded Avhalcs, 
Avhieh are often thrown upon their rocky coast. 
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"THE DEVELOPMENT OF SPEECH 

T he collective action .vhieh the hunt rec[uirctl 
on the part of the members of the primitive 
tribe must have shown the need of some means 
of communicating with each other, and so promoted 
the development of articulate speeehi On this point 
we have as yet ordj'^ described (in the first chapter) the 
evolution of the larynx, the organ of the voice, from the 
gill-arches. This was common to all the mammals, 
and, from a purely anatomical examination of the system 
of cartilages and muscles in the larynx, av(‘ should expect 
the other mammals to be as capable as man of making 
complicated sounds. But it is not simply a question 
of the play of muscles in the larynx or the widening and 
contracting of the vocal chords. Certain physiological 
factors have restricted the power in the animal world 
generally, Avhilc the Primates, and esj)ceially man, have 
retained the primitive condition, and are capable of 
emitting a large range and variety of sounds. 

We must bear in mind that, Avhen we use the word 
“ speech,” we have not merely to think of the larynx 
and the tongue. If we take it broadly to mean the 
power of communication, there are other means of 
“ speaking,” and these are largely used in the animal 
world. There is speech by means of signals, and in 
effectiveness and resources it is scarcely behind laryngeal 
speech. We often hear uninformed people say that the 
great difference between the animal and man is that man 
alone has speech. But this only applies to “ articulate ” 

J27 
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or laryngeal speech — and man has to learn this very 
laboriously. But the “ inarticulate ” babbling of the 
young chihl also is “ speech,” and its lively movements 
arc so many ways of making itself understood. The 
animal has a similar speech by means of signals, and 
primitive man certainly had it. 

:Wc now knoAv that ants and other insects communicate 
with each other l)y means of their antennae. Even 
amongst the higher animals, however, a close observer 
will learn much about the different ways of communicating 
by signs. They arc very important in the case of all 
gregarious animals. Changes in the movement of the 
ears, for instance, communicate a perception of some 



danger from one member of the herd to others. The 
elephant can make a great variety of signals with its 
trunk and cars. Horses put their nostrils together, and 
seem to be able to communicate in this way. The 
Avagging of a dog s tail is one of the strangest forms of 
signal-speech. . 

We can safely conclude from our observations of the 
Australian aboriginals, if not from general considerations, 
that piMinitivc man had a similar speech without words. 
Ihc hand, once more, proved to be of great importance. 
Dr. \V. E. Roth, formerly protector of the aboriginals 
in Queensland, discovered and thoroughly studied the 
Australian inanua! speech. He came across it in connec- 
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tion with hunting, when he noticed that two natives 
at a considerable distance from each other had an under- 
standing about prey. He found that there is an immense 
variety of finger-movements to indicate different kinds 
of animals ; in fact, that the particular behaviour of the 
animal — whether the kangaroo is still or moving, for 
instance — can be conveyed by the fingers. 

No doubt our habit of helping out our words with 
gesticulations can be traced back to the hand-language 
of our early ancestors. The habit is very pronounced 
amongst some of the lower races. 

Amongst the Australians and many other races \yc 
find another means of understanding eacli other at a 
great distance — the use of fire. Smoke-signals give warn- 
ing to distant tribes of, for instance, the approach of 
white men, and so on. It is a sort of beginning of teleg- 
raphy ; just as savages also have a rudimentary postal 
system by means of frequent and swift messengers. In 
certain parts of Africa (the Cameroons) and elsewhere 
the drum is used for the same purpose. German officials 
kept a drummer on the boat when they travelled along 
the rivers to announce the object of the visit to the 
natives. Every white man has his drummer. The natives 
learn the art at about the age of twenty ; but women 
are not taught it. The more swiftly they drum, the 
better the language is understood. 

Speech by signs was particularly developed amongst 
the American Indians, as their nomadic life and the 
great variety of languages necessitated some such general 
means of communication. The signs had the same 
meaning from Hudson Bay to the Gulf of Mexico, 
and they were so “ natural ” that they are found to-day 
in our deaf and dumb language. For instance, both 
the Indians and our deaf-mutes express “ riding ” by 
making a pair of legs of two fingers of one hand and 
putting them straddlewise across one finger of the other 
hand. “ Raining ” is expressed by drawing down the 

9 
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finfver-ti})s of the partly closed hand (the rain falling from 
the elonds) : “ Fear ” by putting the hands on tlie lower 
ribs. The Indians had also, like the Australians, a great 
variety of smoke-signals, much used in their fighting 
with each other and the whites. Caesar tells us that the 
Cauls did the same. 

Whistling is also used in many places as a means of 
eonimunieation. In the island ol Goinera everybody 
<‘xeept a few dignitaries can eonx'erse at a flistanee by 
wliistling, and exj)rcss anything that words can express. 
They have a special note for every syllable. Natives of 
the Caineroons sometimes whistle a message instead 
of drumming it. Frobenius found that his expedi- 
tion to Togoland was announced in this way to the 
German oflieial forty miles away ! Other tribes in the 
north of Africa luul the same practice, but the Arabs 
suppressed it. 

FiVen in regard to spoken language, however, there 
is not a fundamental differenee between mail and the 
lower animals. Amongst the fishes we find certain 
sounds produced Avith the aid of the swimming bladder ; ' 
though whether fishes have the setiscof hearing is disputed. 
The croaking of frogs is a relie of a \'cry primitive social 
noise — as we may properly call it — an early stage of the 
musical mass-|)roduetion Avhieh we have in the song of 
birds and the “ concerts ” of the Primates. We have 
already spoken of the musical aeeomplishments of the 
gibbon ; and we must not forget to mention the American 
howler, the larnyx of which is greatly distended. 

There is, therefore, nothing new or strange in the \ 
primitive group-songs of the Australian aboriginals. We 
are fairly safe in assuming that it was a common practice 
ol primitive man. lieing a social animal, man has always 
lelt the need ol herd-sensations and expressions of such. 
In this h(' has not changed at the civilised level. The 
eorroburees,” the nocturnal feasts of the Australian 
tribes, Avith their monotonous baAvling, do not make a 
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very pleasant musical impression on us ; but to the natives 
they arc something great. 

Here we touch a point of much importance in connec- 
tion with the evolution of articulate sjjeeeh — the relation 
of the early stages of it to music. Articulation is rhythm, 
and the vocally rich languages of the Australians and 
other peoples have a musical element in them. In the 
impression they make, they ratlier remind us of Greek 
or Italian. The first iise of vocal speech would be to 
express pleasure and displeasure, as it still is amongst 
the lower mammals. The apparent monotony — of tlie 
cat’s voice, for instan(;e — suddenly assumes a remarkably 
rich power of modulation as the feelings, wliether pleasant 
or unpleasant, are intensilied. Young animals arc curiously 
richer than old in the variety of the noises they make. 

We must assume, therefore, that originally there was 
a comparatively large range of notes ; and the eoTidition 
f)f the Primates is directly connected with this. In the 
case of the other mammals there has been degeneration, 
which was generally due to mechanical factors. The 
modifications of tiu' head, especially of the jaws, which 
were brought about by the adaptation of teeth and 
mouth to particular kinds of diet had an influence on the 
vocal capacity. It is the tongue that is largely responsible 
for man’s great vocal resources. This is due to the great 
number of movements which it can execute within the 
cavity of the mouth, according as it touches the teeth 
or the palate. In the case of the mammals the jaws 
are thrust out, and the sides drawn together, so that 
there is less room in the mouth, and the tongue can only 
mo\ e in certain directions. The broad “ parabolic "’ 
curve which the human jaw describes is assumed here 
to represent the primitive condition, as opposed to the 
long and nairow jaw of most of the mammals. IVe 
have justified this assumption in showing, as we ditl, the 
primitiveness of the human teeth. It is instructive also 
to compare the parabolical line described by man’s lowc-r 
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jaw with the form of the jaw in the lowest land-vertebrates, 
such as the living amphibia ; there is a remarkable 
j-esemblanee between them. 

On the othei- hand, in the anthropoid apes we can 
follow the development of this condition into the “ animal ” 
stage. \Vhile the young apes are entirely of the human 
type in this respect, the growth of the canine teeth brings 
on a condition that reminds us rather of the carnivore. 
We see the same in monkeys, such as the baboons, 
which have large canines. There is no doubt, then, that 
our IVimatc cousins have been spoiled in their vocal 
powers. The facts at once confirm this. (The gibbon, 
the most primitive of all, has the best voice. In the 
orang wc lind a degeneration of the muscles which control 
the opening and closing of the mouth. The anterior 
})art of what is called the double-bellied chin has completely 
disappeared in the case of the orang ; the enormous 
development of the laryngeal pouches may have some- 
thing to do with this. Man has I’udiments of these 
pouches underneath his vocal chords, but they can never 
have been of the size they have in the orang. When the 
chimpanzee is excited, it gives out a series of rough notes 
which remind us of certain noises made by the Australians 
during their corroborce dances. In the csise of the gorilla 
we know only its fighting roar. Unfortunately, as I 
said, we know very little about the intimate life of this 
giant ape. 

^Ve have already made some progress in mastering 
the evolution of human speech by realising that in this 
respect, and so many others, man has preserved primitive 
features which made it possible, especially in conjunction 
with a superior brain, to rise yet higher. We must 
regard the larynx of the majority of the mammals almost 
as a rudimentary organ, a mechanism that, according 
to its anatomical structure, is capable of doing far more 
than it does. The modification of the mouth-cavity 
which we described in an earlier chapter is one factor in 
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this limitation. The other faetor is the imperfeet develop- 
ment of the brain. We ean safely speak of an impoverish- 
ment of the mental life in the ease of animals whose 
limbs become adapted for running. 

That subsequent improvements in tliis respect arc 
not impossible* we see in the case of the dog, as its bark 
is a sort of language tliat it has acquired by its eonipanion- 
ship with men. The rough, jerky sounds rather remind 
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US of those ciiiitt( (1 by the Australians (in eorroborees) and 
the chimpanzee, and it is quite possible that in the dog’s 
bark we have an imitation of the raucous voices of our 
primitive ancestors ; for tlie link between man and the 
dog is very old, though we do not find the dog in associa- 
tion with man in Europe during the Old Stone Age. It 
is interesting that the Australian wild dog, tlie dingo, 
which has not been t.amed by the aboriginals, in spite 
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of all the kindness shoAvn it, never barks. It howls like 
the wolf. 

The line of evolution of the various human languages 
has hardly been a subjeet of systeniatie research up to 
the j)rcsent. That is because the philologists of the older 
school had, as a rule, no seientilie education or method. 
It is only now that we are conneeting morphology and 
linguistics. For {)ractieal reasons it would be advisable 
to proceed more rapidly with this work, as it is to be 
feared that the few survi\'ing primitive races, Avhieh 
alone can give us correct clues to the early speech of man, 
Avill soon be extinct. It is urgently desirable to study 
thoroughly tlu' various dialects of the Australian tribes 
before it is too late. It is true that of recent years there 
has been more interest in their language, but it is rather 
IVom the sid(‘ of ethnology than of primitive history. 

\\v may also expect to learn a good deal from the 
study of the sounds made by the Primates. Carner’s 
atteni])ts to study the lauguage of the apes made a begin- 
ning of this. Even the sounds made by the European 
child in the first few months after birth promise clues 
t o the e\ olution of the primitive vocabulary, p’or instance, 
the relation of the sound “ ma ” to the movement of 
o])ening the mouth in sucking the breast is significant. 

The sources of the primitive vocabulary must ha\e 
been uumerous and \aried. AVe have already notiec'd 
the sensations of pleasxire and displeasure and herd- 
iKUses. Then there are the names of surrounding objects 
which are often formed by imitating the sound they make : 
a ])roeess we call “ ouamatopoeia.” 

The laeidty ol imitation, which is jiroverbial in monkeys, 
has had a good deal to do with man’s development. Imita- 
tion Ol the wfiys ot animals forms part of man’s amusc;- 
nients (flog-danees, kangaroo-danee.s, etc.), and imitation 
ol th(‘ noises they make is connected with this. As 
man. being the nearest to the primitive form, has the 
most eomprehensivc structure, it is not difficult for him 
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to reproduce the various noises in which the different 
types of animals have specialised. Modern variety artists 
sometimes give w'onderfully clever imitations of animals, 
even of birds, though those have a special type of larynx 
for their song — a “ syrimx,” which has developed at tlie 
poijit where the ti’aehea narrows. 

In the ease of the child we find an imitation of the 
sounds made by animals used as names ol' the animals 
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(“ bow-wow,” ete.), and we are tempted to sec in this 
a reminiseenee of an ancestral praetiee. Examples of 
it arc found in every tongue (“ euekoo, crow, peewit,” 
etc.). In one of the dialects of eastern Australia I found 
that tlie name of a common eagle in those parts was 
“ bidju,” which is a perfect imitation of its note. 

But the principle applies to more than animals. A 
number of natural processes have been named in the 
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same way. The noise of water has given ns “ stream ” 
and “ flow ” and “ ripple.” The Latin acqua, the English 
“water” (British and Irish “ nsk,” Cernian “ wasser,” etc.), 
which I’emind ns of th(‘ constantly repeated “ arra, 
‘•waira,” and “larra” of the Australian dialects, mean 
something gently flowing, and they are to he interpreted 
in the same wav as the many deri\ati\’es of the Greek veo 
(to How- Rhine, Rhone. Rio, Ruhr, river, etc.). “Rain” 
is another example of the imitation of the sound. The 
Australian dialects have a good many examples. In eastern 
Australia I found the expressive word “ merriha-merriha ” 
lor “thunder and lightning.” 

Here we can only give a few hints in regard to the 
early heginnings of human speech. The inlinite eomjdiea- 
tions of our declensions, conjugations, etc., are later 
de\ (‘lopments, and should not be unintelligibh' when we 
haw the basic principle. It is important to notice that 
the (solution of spoken language has nothing to do with 
the (wolntion of writing, which must b(‘ regarded as a 
late accomplishment. The Australian aboriginals have 
no li'aee of wiitten language, yet tluir s])oken language' 
is very complex; tVe can (|uite understand how the 
missionaries who studied the language in the early days 
of colonisation were led by the many resc'inblanees to 
words of the “ Indo-Germanie ” group to believe 
that till' aboriginals had once lived at a more advanced 
lex cl ol culture; though of this there is no ipiestion. 
According to the missionaries it was the confusion of 
tongues at the tower of Babel that cut off the ancestors 
ol I he Australians from other races. Childish as these 
ideas are, they are of value in some respects, as they 
gi\e us an imjiartial testimony to thi' Indo-Germanie 
allinities ol tlu' Australians; ami this is scientifi(!ally 
I'onlirmed to some extent by the structure of the face 
and skull. 

I he .Australian dialects seem in nuuiy respects to lie 
[lagnients ol the primitix’i' speech of man. The xvords 
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wliich arc the same o\"cr considcral)lc regions or found 
with the same meaning in widely distant localities have 
the best right to be considered ])rimiti\ e, and it is precisely 
amongst these that we find the most striking resenibhmec s 
to Indo-Germanie words. The word ‘‘ numda - - hand), 
for instance, is found over a large area, and recalls the* 
Latin inanm (and the English and Gcaanan “ hand 
In the word mei*a ” (eompar(‘ wonieiai,'' ih(‘ original 
of “ l)oonK‘i*ang ' ) or mara ” w(‘ sec‘ some allinity to 
the (Jreek mcros (— member). Not l(‘ss striking is 11 k‘ 
resem])la.nee of “ bina '' (ear, leaf, IVallua', (‘te.) to lh(‘ 
eorr(‘sj)onding Latin word pifout. In Qiu'ensland 1 round 
the word jepar for “ livc^r, ' which is in (beck lu^par : 
and Basedow, an authority on lh(‘ Australians, gives 
ka])ata for lu^ad (Latin aipul) as nscal by a e(‘n.ti‘al 
Australian tribe. There is a nourishing litll(‘ town in 
N(‘W South Wales called Toowoomba (oi‘ Tuwumba) 
after a eueiimbca’ (Latin cucutniHi) that grows in llu‘ 
district. 

A particularly int(‘i’esting eha])l(‘r is the (‘arly history 
of‘ the words and signs for the numbers, llcae wc^ lind 
the human hand once more in a new ))art as a calculating 
appai’alus: as it is stilt used by young, and oiten by 
older, peo|)le. The Australian languages bring out tlu' 
eoniK'etion with Itu* hand as clearly as Ihe Roman numerals 
do. The Roman is clearly th(‘ outline ol a hand with 
the thumb (*xtended, and the X rc‘pr(‘sents two (U'ossed 
hands. 

The original numbers are one and Iavo. Thes(‘ arc* 
found in all the Australian dialects, in some eases in 
two different expressions aeeordiiyg as the second person 
s])oken of is ))resent or absent. The* words lor one* and 
two (“ unnar and '' djakala "') have a errtain amount 
of resembUinee to the Latin {inui and duo). Three is 
‘‘ one and two,” and four two and tw o.'' The Australian 
cannot count beyond four. Everything above four is 
the whole hand — mande goma, ' as I lound in a Queens- 
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land dialect — and may mean many, very many, or a 
great number. 

Wlien the Australian is taken in childhood and given 
a FiUropean education, he easily learns to count higher 
numbers and to master the elements of arithmetic. This 
shows that it is not a ease of mental incapacity, but that 
the cause of the lingering in a state of primitive freedom 
is the isolation on the Australian continent. 

Learning how’ to speak in childhood is for all human 
beings a summary repetition of the slow process of ancestral 
evolution. The child would not learn to speak so quickly 
if the brain of its ancestors had not been educated during 
a prolonged period in the art of speaking, quite apart 
(Vom distinct languages. Otherwise we eoidd not under- 
stand why a ])artieular language is learned by a child 
only from copy, ('hildren have an extraordinary talent 
for h'ariiing languages. I met in Australia the six-year- 
old child of a (ierman missionary who had easily mastered 
Oerman, English, and the native tongue. The facility 
diminishes with age, and is not the same in all people. 
3'he .\ustralian aboriginal learns a sort of childish English 
more easily than an Englishman learns German. Russians 
are verv clever at learning laimuaaes. Other nations 
have not the gift. 

The great jilastieity of the human mind should warn 
us to be earefid as regards the supposed racial afiinities, 
which were once inferred from affinities of language. 
Germans, for instance, talk of a German race “ as far as 
Ihe German tongue extends,” but, in point of fact, there 
arc considerable dirferenccs of race within the linguistic 
unity. 

That individuals differ greatly from each other in 
regard to this facility need not be said, but it is important 
to bear this in mind in studying the progress of the 
race, as it is always the few w'ho initiate advances, 
while the majority are unprogressive. For the develop- 
ment of the human intelligence is inseparably bound 
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up with the development of the speeeh-centre in the 
brain. 

(in the second chapter we followed, in general outline, 
the development of the cerebrum in the Primates up 
to the point when the shifting forward of the eyes enabled 
the apes and man to develop a larger brain. The rounding 
of the skull by the enlargement of the anterior and middle 
sections of the brain in man is due to various causes. 
We have already said that the young of the apes closely 
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resemble the human young, and that there is then a 
degeneration of the brain accompanying a considerable 
development of the canine teeth. This cuts off the ape 
from the path to the human level, and it remains in a 
state of infancy. Further, the balancing of the head 
on the shoulders enables man in his erect posture to 
carry a heavier Aveight in it. The human brain retains 
the plastic qualities of the child in their full range. The 
brain does not groAV larger after the tenth year. In 
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a sense, we might say tliat the brain of man is too big 
for what it does. Yet the large volume of it does not 
of itself prove his superiority to the other animals. 
Relatively to the size of the body, the human brain is 
not larger than that of some of the American monkeys^ 

Experience shows that many parts of the brain may 
be removed by injury without causing any alteration 
in the general mental life. It is, therefore, clear that 
some parts arc a sort of luxury, and can be dispensed 
with. Tlu're are, however, other, and often small and 
sharply limited, parts of the brain which cannot be 
injured without grave disturbance of our poAvers of 
sensation or movement. IVe have already described 
the centre for the sense of sight. There is another for 
hc-aring, in the lower and lateral part of the e(‘rebrum, on 
th(“ edge of the temporal lobe. 

The centres for the aeeomplishment of the chief 
motor processes lie all together on the fissure called the 
“ sulcus centralis Rolandi,” which is one of the most 
important common possessions of the Primates. The 
“ pre-eentral ” convolution contains all the e(ntres for 
the muscles of the body in a particular order — as if 
there were an inverted picture of the organism in that 
part of the brain (Fig. 47). Nearest to the skull arc the 
centres for the movements of the loAver limbs ; at the 
side ol and beloAV these are the centres for the trunk ; 
then for the arms and hands ; and further doAvn for the 
head and the various jiiirts that lune been evobed from 
the gill-arches ot our remote ancestors. Included in 
tlu' latter are the mechanisms needed for speech, the larynx 
and tongue. This ancient gill-eentre has been converted 
into a speech-centre, controlled by the will and mind, 
by being linked up Avith other centres, especially those of 
hearing and sight — by means of “ association-paths,” as 
the modern anatomy of the brain puts it. 

' In this respect there is a remarkable inequality between 
the two hemispheres of the brain. Numerous observa- 
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tions of the effect of injuries to the brain have shown 
that ^e chief centre for speech is on the left side, in tlie 
lower part of the temporal lobe, which at tliis point 
grows over a part called the “ insula,” Exceptions to 
this rule are our “ left-handed ” individuals, who from 
birth onward use the left hand as naturally as most 
people use the right. This throws some light on right- 
handedness, We know that the nerves which go from 
the cortex of the brain to the surface of the body cross : 
that is to say, the centres of the left hemisphere serve 
the right half of the body, and vice versa. As the left 
hemisphere is, as a rule, the more favoured in develop- 
ment, we see why it does more than the right, even in 
things which are outwardly visible. It is not only a 
question of the speceh-eentre. There is the same 
“ asymmetry ” (disproportion) in the vision-centre on 
the posterior lobe. Injuries — bullets, for instance — to the 
back of th(' head cause far worse disturbances on the left 
side than on the right. 

A good deal has been Avritten about right-handedness. 
We do not know the ultimate cause of it, but Ave are in 
a position to say whether or no it is an acquired character 
in the case of man. Examination of the brains of the 
apes shoAvs that they haAC the same asymmetry. It 
is, therefore, not a recent acquisition, but a profound 
difference betAveen the two hah’es of the body ; and it 
is found also in other systems of organs, such as the 
alimentary and the vascular (blood vessel) systems. 
As the same inequality is found in the loAA’est groups of 
the vertebrates, it is probable that there never Avas a 
complete equality of the tAvo sides of the body. 

This inequality can generally be recognised in the 
skull of the living man by the prominent part of the 
back of the head. The whole skull, hoAvcver, is marked 
by asymmetry ; indeed, it is quite generally found in 
the face, and to such an extent that a human face Avith 
the two halves perfectly equal Avould seem to us unnatural. 
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One has only to think of the wax figures in a shop-window 
to sec this. The stiff, lifeless impression is due to the 
artificial uniformity of the features. This eommon 
occurrence of inecpiality of the two halves of the face 
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was diseoverofl by the Breslau anatomist, C. Haase. He 
pointed out llio obliquity of the face — possibly reproduced 
with instinctive accuracy by the sculptor— in the classical 
statues, such as the Venus of Milo. The subject has not 
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yet been studied in detail, but a few points may be 
mentioned whieh seem to show tlie ride. 

The position of tlic eyes is partieularly important in 
the expression of the face, and it is astonisliingly different 
on the two sides. Tlie right eye, as a rule, lies lowir 
than the left relatively to a ])lane across the ridge of 
the nose, and the uj)per edge of the left eye-orbit and the 
left eye-brow arc generally much higher than the rigid. 
It has' recently been recognised that as a rule the right 
eye is the better of the two. Tt is the one we chiefly use 
in looking at things. The practice of wearing a monocle, 
whif'h is so often ridiculed, is connected with this asymmetry 
of the eyes. The existing inequality, whicii has much to 
do with the hypnotising quality of a look, is increased. 

As the speech-centre belongs to the front or “ frontal ” 
part of the brain, this part of the Imiin is mneh altered 
by the increased activity. New ])aths arise in the cere- 
brum ; more centres are formed in the cortex. ^Ve 
may regard a large part of the cortex as the province in 
whieh the advancing intelligence creates new central 
workshops for itself. Reading and writing are new 
functions for which there were originally no centres. They 
were develoj)cd — in the latest stages of man’s evolution — 
by combinations of the centres of seeing, hearing, and 
speaking. The reading-centre is now believed to be a 
region in the lateral part over the left temporal lobe. 

The more combinations arc developed between the 
various parts, the more promptly the brain works as 
a whole. The frontal part is obviously the chief seat 
of these combinations. Precisely those parts which we 
called a “ luxury ” are entering the service of neighbouring 
parts and becoming of great importance in the adxancc 
of the human mind. The changes in man’s head, especially 
the front parts, are connected with this. The fine dome of 
the forehead, which the Greek sculptors exaggerated in rei)re- 
senting the majesty of Zeus, is a purely human acquisition, 
and in virtue of it the higher races rise above the lower. 
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SEX AND MOTHERHOOD 

I N view of the extraordinary increase in mental power 
since the tlawn of liumanity, it will be asked whether 
we ought to regard primitive man as clever or stupid. 
The (juestion is justified, but it is wrongly expressed, 
as the ideas “ stupid ” and “ clever ” arc now so bound 
up with the impressions of civilised nations, that wc 
cannot ap|)ly them to the condition of primitive man. 
It is much as if a man on the top of a mountain were 
to try to aiipreeiate the differences in height between 
the valleys and the foot-hills. Everything seems to 
him to be on the same level, whereas there are really 
considerable dift'crcnccs in altitude : everything seems 
very low, because the observer is very high. We eannot 
possibly put ourselves back on the lower rungs of the 
ladder up which civilised humanity has climbed. But 
precisely foi- that reason we must be on our guard against 
disdain of our primitive ancestors. “ Uneducated ” as 
they were, they must, nevertheless, have had the capacity 
for evolution, to which wc owe the rise to our present 
level. 

It is not a question of amount of knowledge, but 
of this youthful freshness and power to rise. Uneducated 
is not the same thing as stupid, for the latter excludes 
the capacity of further development. The faculty of 
swift comprehension, which primitive races of to-day 
have in common with the children of civilised nations, 
IS a proof that early man cannot have been stupid. 

Wv see the force of this when we study the Australian 

lU 
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aboriginals. When they discovered the continent, they 
were at a stage corresponding to that of man of the 
Great Ice Age in Europe ; a time which was certainly 
more than 100,000 years ago. As they had no com- 
munication with the other members of the human family, 
who rose in thoir various ways to higher stages of culture, 
the Australians lingered in the piimitivc condition. But 
they did not lose the capacity of de\'clopment. Aboriginal 
children who came into the hands of Europeans have 
been educated up to the same pitch as white children. 
In quickness of comprehension the Australian children 
are really remarkable. Even the adults ai’c superior 
to the whites in some respects, particularly as regards 
the observation of nature. They cannot, therefore, he 
described as “ stupid.’’ The hard struggle for existence 
leaves the sav'age no ehanee of being “ stupid ” ; as so 
many individuals in civilised countries can be without 
any danger to their lives. 

All beginnings are difficult, and that was certainly 
the case with the earliest advances in culture. The 
little herds which primitive man formed imposed quit(‘ 
different duties upon their members than those which 
a civilised community does. This brings us to the eon;- 
mencement of social life and the (piestion whether we 
shoidd call the early n\on “ good ” or “ bad.” These 
ideas are inapplicable to the early condition. They are 
relative, and we have no right, from the scientilie point 
of view, to apply the ethical, philosophical and religious 
standards which the words imply in the language of 
ancient and modern civilisations. In speaking of the 
j)rimitive condition, the words must be used in a social 
sense. A thing is good when it promotes the good of 
the herd : bad when it injures the herd. 

We have already said many times that man was a 
social being from the start ; as Aristotle recognised when 
he defined man as a “ political animal.” Man maintains 
the primitive condition, which the man-like apes, especially 

10 
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the solitary gorillas and orangs, have forfeited. We 
thus get a clear starting point for the study of all the 
social conditions of humanity. Man is a gregarious 
animal : the tribe was developed from the herd. 

The practices of the Australian aboriginals give us 
many clues to the earliest organisation .of the human 
community, as they have no soi’t of institution that 
could be ])ut on a level with anything that wc find 
among civilised j^eoples. There is no “ authority,” but, 
as in the animal herd, the older males rule the others : 
not of right, but in virtue of their physical superiority. 

In the animal herd the adult males are always fighters, 
and it must have been so in the primitive human herd. 
And the object of the fight remained the same from 
th<‘ animal level onward. Woman was the object, 
reproduction the reward. 

In regard to the great sexual <lil‘fercnces that wo 
fiiul both amongst humans aiul apes, it is important 
to realise Darwin’s principle of sexual selection, which 
applies here in its full force. We must bridge the gulf 
that seems to separate the human tribe from the animal 
herd by a logical sequel of all that we have as yet given ; 
the ])ossession of the hand enabled man to pass from 
natural fighting implements to those which wc call 
“ artificial,” because tluy ha\’e been shaped by the hand 
of man. We may sijppose that this change was slow 
and gradual. The abandonment of the hand as a pre- 
hensile apparatus compelled the apes to fall back upon 
natural weapons — the canine teeth. The conflicts of the 
male gorillas for the females, which became relativ'cly 
scarce in consequence of their isolation, must have been 
terrible. The elimination of the weaker males and the 
increasing terror of the fight from generation to generation 
arc enough to explain the enormous development of 
physical strength ; and, by the principles of heredity, 
this was transferred to the other sex, and the females 
also shared the new strength. 
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(it must have been quite different in the evolution 
of man. The ereet attitude of the trunk eaused the 
men to fight eye to eye, and breast to breast ; and in 
this the gymnastie training which man’s peculiar method 
of climbing gave him proved onec more of great service. 
The first “ artificial ” weapons were sticks, such as the 
apes occasionally use, and stones ; but, naturally, all 
weapons that were used in the hunt would come to be 
used in the sexual combats. It is beyond question that 
male beauty and strength arc as much an outcome of 
these combats as the stag’s horns. That is why man is 
generally bigger and stronger in body than woman. 

These sexual struggles between members of the tribe 
are older than collective fights (like modern wars) over 
the possession of land. There was plenty of room for 
all in the early days of the race. The situation was 
much the same as in Australia before white men reached 
that country. Small groups of from twenty to fifty 
men wandered over particular districts. In a sense, 
one might call them nomads. But if the word is taken 
'to mean that thev had no sort of “ home,” and wandered 
over the whole continent, it is quite wrong. Every 
tribe has its own district and knows its boundaries very 
well. It wanders only within the limits of this district, 
so as not to exhaust the game at any one spot. There 
is plenty of room, and such things as fights between 
neighbouring tribes for a region have never been reported 
in Australia. It is true that the tribes do fight, but it 
is not over land ; it is to steal each other’s women and 
to avenge injuries.) 

These things teach us the great antiquity of the 
duel, and enable us to understand how an institution 
which is sharply opposed in its own nature to the higher 
-development of the juristic education of civilised nations 
has held its ground with such extraordinary stubborn- 
ness. And woman is still the chief object of the duel. 

The ancient connection between the combats of males 
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and the sex-life has led to the women of all nations and 
ages giving the preference to soldiers over other men, even 
where fighting qualities are no longer needed to get a 
mate. This is the key to many of the details of myth- 
ology, such as the relations of Mars and Venus. Many 
ai)parent trivialities become intelligible Vhen we see in 



Fit;. U).— Ai .sthai.ians with Scau-Tatooincj. 


them relies of the remote past lingering in civilisation. 
The scars on the faces of Oerman students have a parallel 
in the scars on the bodies of the Australians, by which 
they show their love of, and skill in, fighting. The 
custom is so deeply rooted in Australia that it has been 
adopted even by the women, who make little cuts on 
their brea.sts and arms, though in their case these things 
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have no meaning. The men artificially increase the size 
of the scars by rubbing soil, etc., into them. 

(Jl’hc scars on the breast and belly, and often on the 
arms sind thighs, of the Australians, form part of the 
education of their youths, as the object is to accustom 
them to bear* pain. For the same reason they knock 
out some of their best teeth — the middle incisors of the 
upper jaw, sometimes on one side, sometimes on both. 
It is done amongst other peoples, but we cannot see any 
special meaning in it. 

The only thing one can suggest is that the cruel 
experience is to be an unforgettable reminder that they 
have reached the dignity of manhood. Tiny are tortured 
and mishandled in other ways also during these initiation 
ceremonies. From the wide distribution of these per- 
formances — they arc found also in Africa and America — 
we can measure their great importance. (Admitting a 
youth to bear arms was an occasion of much importance 
to the tribe. Youths who could not manfully bear the 
tortures and rough treatment were weeded out. Amongst 
the Australians they sometimes die under the oi’deal. 
It is the principle of social selection that explains this 
aj)parently crude method of initiating youths. The tribe 
}iccds strong men for the hunt and the fight if it is to 
preserve its life. The ceremony of “ Conlirmation is a 
continuance of these ancient ceremonies. The religious 
element was added later ; the original feature is the 
recognition of the attainment of manhood.'' The festivals 
of German students, in which many old features stir\ ive, 
recall the primitive ceremonies when they are initiating 
a new student. 

There is also a good deal of physiological interest in 
the duels, in which the Australians strictly obstaxc a 
certain code of honour, all trickery being excluded. It 
is important to bear in mind that this fine feeling of 
what we call the noble and chivalrous is thoroughly 
primitive. That “ savage gentlemen,” the Australian 
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aboriginal, shows us, by his natural pride, that primitive 
man was quite a superior person, a king in his own 
domain. In spite of his “ savagery ” there is nothing 
low or bestial about him. Wherever we find these things 
— and we find them in many of the lower races — we 
are not really dealing with primitive man, but with a 
deterioration from the original level, a secondary acquire- 



ment ol characters such as wc have amongst many of 
the anthropoid apes and the monkeys. 

Ilcncc, what wc call the lower races of to-day, must 
not all be })ut on the same level from the ethico-psycho- 
logdcal point of view. For the reputation of that branch 
ol the priniitive race which has given birth to at least 
a very huge part of the present population of northern 
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and central Europe, we must make it clear that it was 
related to the Australians, and that, therefore, the ex- 
cellent qualities we find in the social life of the Australians 
to-day may be transferred to it. 

The affeetionate mutual aid of the members of an 
Australian tribe is quite a pleasant sight. There are none 
of those wild outbursts whieh show us human characters 
in many ape-caricatures. Although their relationship to 
each other is quite different from our family relationship, 
their common life is very much in the nature of family 
life. The respect of the younger for the older members is 
a fundamental characteristic, and it has been honourably 
mentioned by every man who has studied them. Their 
readiness to share their food with each other and to help 
the weak and inlirm need not shrink from the test of the 
Sermon on the Mount. The affectionate treatment of the 
children may at times seem exaggerated. It reminds us 
of the conduct of some of the more emotional races of 
southern Europe. 

In other l espects it may remind us of “ ape-love ” ; 
but that is, after all, only the expression of a strong 
craving for affection, which we find in their conduct 
to other animals also. It is well known that female 
apes often t'xtend their maternal feeling to other small 
animals. The Australians keep a number of animal 
“ pets.” These are generally dogs — originally the Austra- 
lian wild dog, or dingo, which must have reached the 
Australian continent together with man. Being the 
only higher (or “ placental ”) mammal besides man in 
Australia, it must have been a sort of companion, whether 
or no there was any mutual advantage to connect them. 
Such an advantage might be suggested, on the analogy 
of higher races, in hunting ; but, strange to say, the 
dingo has never been domesticated by the aboriginals. 
It has remained wild. That, however, docs not mean 
that it never followed man and shared the profit of his 
hunting ; but the aboriginal never rceei\'od any return 
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Fig. 31 .— Acstralian Tribe ik the Bush (Wo.man [with a Dingo in Centre.) 
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for his kindness, particularly to dingo pups. They arc 
taken from the “ nests ” in hollow trees, and often 
suckled by the native women.* 

Animals nourished in this way are nearly always 
eaten after a time, but as soon as the young dingo grows 
up, he feels fhe impulse to be free, and off he goes. It 
is, therefore, not surprising that the aboriginals are more 
devoted to the tame dogs of the Europeans. There are 
large numbers of them in nearly every camp, no matter 
how far it is from a white settlement. The old women 
arc often surrounded by a dozen or more of these pets. 
In the missionary sc'ttlements there is a veritable plague 
of dogs, as the aboriginals share the food given to them 
with the dogs, and would rather go hungry themselves 
than see their pets run short. Oeeasionally a policeman 
has to go out with a rifle to thin the canine population. I 
saw, on one such occasion, all the women of the cam)) 
fly to the bush with their pets. In another place I 
saw a dog with only two legs. The })oliee had shot 
away the other two, but the women had saved its life. 
When the dogs die, they are buried just like human 
beings. 

All sorts of animals besides pups are kept in the 
camp as play-fellows for the children — young opossums, 
kangaroos, etc. In recent times monkeys have been 
introduced into Australia, and it is most amusing to 
watch the behaviour of the natives to these distant 
relations. They recognise them as equals, and treat 
them only too well. It is also interesting to note that 
an ape which I took from .Java to Australia was very 
hostile to Europeans, but (juite at honu' immediately 
with the natives. 

^ The suckling of young animals by women of the lower races is common. 

seem to regard them as “ fellow-animals." Jung tells us ol 
Australian fathers who killed their new-born children and gave the mothers 
a couple of pups to suckle. Polynesian and even Maori mothers also feed 
jnips and young pigs at the breast. Indian mothers in South America 
suckle young monkeys, goats, etc. Siamese mothers also suckle young 
monkeys, and Aino mothers young bears. [Ilcilboni.J 
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The contrast of this tender treatment to the rough 
handling of the male youths in the initiation ceremonies 
is only apparent, because the latter really brings out 
what is best in the youth and is part of a system of 
training the young, which primitive man inherited from 
his animal ajiecstors. Amongst all the ‘mammals we 
find a sort of education of the young, and it is most 
pronounced in the case of those animals which take most 
care of the young. VVe might even extend this to the 
birds. Flight has to be learned just as the human 
young must learn to stand upright. The cat teaches 
its kittens to catch mice. Amongst all wild animals 
the instinct of imitation in the young is directed by 
the parents or the group. Much of this has become 
instinctive in birds. The pressure of life gives no time 
for rest before they enter upon the struggle. In the 
case of man the dependent period is far greater than 
in the case of any of his animal rc'latives. Here again 
lie is primiti\'c ; he remains embryonic for some time 
after birth. 

The entrance into life is amongst savages far simpler 
and easier than amongst Europeans generally. Althougli 
the savage woman has a rather narrow pelvis, the head 
of the child emerges with little difllculty. This is mainly 
on account of the great elasticity of the bodies of mother 
and child amongst lower, and still largely animal, races. 
The head, also, is not quite so large in their case. The 
narrow pelvis of the .\ustralian woman recalls the type 
of the ape. Crude drawings and carvings of human 
ligures which have come down from the Ice Age period 
in Europe, show a female body very like that of the 
Australian woman in the shape of tlie loins. The great 
development of the abdominal region, which forms part 
of the aesthetic ideal of a woman’s body to-day, is due 
to an adaptation to the increased size of the child’s 
head amongst civilised peoples. But sexual taste has 
also played a pa*-!, favouring the broad-hipped mother. 
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We hav'^e only to think of tlie differences of taste in this 
respect. North Europe prefers slender figures ; the south 



Fk,. o'J. — TiIK ‘‘ WlLLKNSDOHF VeM S," 
A PUKIIISTOIIIC STATrKTTE OF TIIK Al HICi- 
NAC PkUIOD. 


Italians prefer the heJla grossa — the full-bodied beauty. 
The large amount of fat in the abdominal region has 
certainly been cultivated in many places by selection. 
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Hottentot women have enormously fat bnttoeks from 
this source. 

In tlu! same way the woman’s breast has been de- 
veloped to a very high aesthetic stage. Amongst the 
animals the enlargement of the breast is a periodic 
function, following only upon child-birth i» They never 
have permanently large breasts as human females do. 
.\t the most one might venture to compare the cow’s 
udder, as in both eases the fat below the skin has 
developed into a cushion with its highest point round 
the teats. The eharaeteristie thing in the human female 
is the persistence of a large breast, independently of 
child-birth. In explaining this development, which has 
no parallel amongst the apes — at least, there is no reliable 
account of any — we have to take various things into 
consideration. One point is the change in the time of 
proereatioi». There is no doubt that in the earlier aninml 
stage ol our ancestors the sex-impuls(? was periodic : 
that there was a season of heat, as there is amongst 
wild mammals to-day. Man has freed himself from this 
law. He is at all times desirous and capable of repro- 
duction; though in the menstrual function it is possible 
that we have a trace ol a time when the sex-impulse 
was (‘onlined to eei'tain seasons. The evolutionary 
explanation of menstruation sends us back to the remote 
past when our mammal ancestors Avere small creatures 
with a niueh shorter period — [)ossibly a four-W’cek period 
— of gestation. 

.V stiM nanotei' period is suggested Avheu the four- 
we<‘k period is brought into eonneetiou with the changes 
ol‘ the moon and its iiiflucnee on the sea. There is such 
<( eoimeetion in the ease of invertebrate animals, and 
Dai \\ ill tliouDlif. it possible that there may have been 
some inllucnee on Hie higher animals. ^ 


•I in ! ^ sucrcrestcd thiit iiiciist nuitioii may be 

for luintimr niT '^ /i"' when the time about full moon was used 

huntm.. .nul so Ihcr. was onee a month a specially large supply of food. 
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The cessation of the woman’s power of reproduction 
between forty and fifty is probably an indication that 
in former ages the life-energy was exhausted much earlier 
than it is in modern man. There is no reason whatever 
to suppose that our ancestors had longer lives than we 
have. The 'period of gestation has grown longer, and 
there has also been an extension of the period of depen- 
dence upon the mother. Amongst the Australians 
and other lower races, ehildren are suekled for from 
two to four years, and eases are not unknown in Europe 
— in Italy, for instance. This longer use of the breast 
favoured survival. That the foree of heredity then 
made the large breast a permanent possession, an adorn- 
ment, making its appearance even before the sex-lih' 
set in, is not improbable in view of the close nervous 
eonneetion of the breasts with the sex-organs proper. 

The fatty tissues underneath the skin provided the 
aesthetic material for the development of ^^•()man^s 
beauty of form ; and, as the naked early period 
lasted far longer than the few thousand years during 
which clothing has been worn, the foree of heredity still 
maintains the effects of sexual selection — which, jiaturally, 
would only have full power when the attraeti\eness 
was visible. There is a real dangi'r of the deterioration 
of female beauty on account of the wearing of clothes ; 
and, as far as the breasts arc concerned — and they lose 
their function more and more in Europe— the aesthetic 
loss maybe accompanied by dangerous consequences to the 
life of the race. It would be well for the over-zealous 
apostles of “ decency ” to take these facts to heart. 

The close relation of the breasts to the other sex 
organs is seen not only in nervous connections, but in 
the position of the teats. In our pre-human ancestors 
these ran in two lines from the ai’in-pits to below the 
waist (Fig. 0). There were six or more on each side, 
showing that at that time there \verc more young at 
each birth. The human female has retained only the 
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pair on the “ breast ” ; but we often have relics and 
traees of the other pairs. They are not merely found 
during embryonic development, but there arc sometimes 
supernumerary teats on the lower part of the trunk. 
Possibly the representation of the Diana of Ephesus 
(Fig. 58) in Greek mythology, with a large number of 
breasts, is due to knowledge of cases of this kind. There 
is still almost constantly at least one such additional 
“ breast,” above the real breast, even in the ease of 
European women. It has no teat, and very rarely 
gives milk. It can almost always be seen on the breast 
of a well-formed woman ; and classical statues like the 
Venus of Milo show it. These superfluous breasts are 
also important from the pathological point of view, as 
cancer generally spreads from them to the arm- 2 )it. 

There arc many well-known instances of supernumerary 
breasts in history. The mother of the Roman Emperor 
Ale.xander Severus was named Mammaca because she 
had them ; and Anne Bolcyn is another instance. The 
highest number of breasts yet reported in a woman — 
a Pole of Warsaw — is ten, and they all gave milk. They 
are not infrequent even in the ease of men. In observa- 
tions of recruits made by Bardelebcn and Ammon it 
was found that there were no less than 14,000 east's 
out of 100,000 men. They arc much more frequently 
on the left than on the right side. Anthropological 
literature tells of many cases in which men had their 
breasts fully developed. In some cases they suckle babies 
just as women do. Miani and Schweinfurth report it 
as common in central Africa. In women the breast is 
often mort' developed on one side (generally the left) 
than the other ; and there arc cases in which they develop 
so little as to give no milk (especially on the right side). 
F. Seiners says that the women of Kingbush (to the 
north of South West Africa) often have their breasts 
near the arm- 2 )it ; which looks as if in their ease it is 
a pair of the generally atrophied breasts that develop. 



Fig. 53. — The Diana of Kfhesls 
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The beautj' of woman is the outcome of human sexual 
selection. The comparatively recent date of this develop- 
ment can be gathered from the complete absence of it 
amongst the anthropoid apes and the great diversity 
which different racial tastes have brought about. 

Sex-life began at a much earlier age in the primitive 
days of the race. The early sexual maturity which we 
find amongst southern peoples is really the original state 
of things. The post[)onemcnt of it amongst northern 
peoples is probably connected with the more exacting 
conditions of life in a colder climate. But this has not 
been without its compensations. We need only mention 
liere that it has led to the preservation of womanly beauty 
for a muclv longer term of life. 

What the life of the child was in primitive times we 
may learn from the Australians and other lower races. 
The affectionate treatment, which we have already men- 
tioned, takes care that the child has plenty of means of 
play at ail times, and ii\“ its play the instinct of imitation 
is encouraged in such a way that the child niakes some 
preparation for the work of later life. The Australian 
boys have their weapons just as ours do, and living animals 
are h)ndled as dolls by the girls. 

In the lower races we may see a special clement in 
the play of children — a reminiscence of ancestral con- 
ditions and impulses, .fust as the embryo has to go 
through the gill-arch stage if the body is to have a larnyx, 
so the child in its mental life has to go through the 
impulses and actions of our ancestors. Hence the love 
of animals, the martial enthusiasm, and so on. It is 
very amusing to see how they act the primitive warrior 
with their wooden swords and shields, and how they 
put together crude sheds or houses with boards. 

But the material of the child’s imaginative life is 
drawn from still earlier ages. There is many a pre- 
human clciiient in it, especially in the first years, when 
the external world has still little hold on the child’s mind. 
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The bi’aiii can never be entirely idle, and probably at 
that stage pre-hunvan traces stir the nerve-cells of the 
cortex to action. Possibly it is the same even during 
the embryonic life in the womb. What sort of activity 
this is — what feeling accompanies the physical processes 
provoked by internal stimuli — we may, perhaps, more 
or less gather from our experience in dreams. 

Before birth the embryo is asleep. Its mental life 
is purely internal. Whence can it derive its material ? 
The only source one can imagine is tliat ancestral 
impressions rule the embryonic brain. Memory — what 
Richard Scmoti calls “ Mncme as au hereditary force, 
tlic force which builds uj) cacli muscle and organ long 
before it can show any usefulness for a ])articnlar purpose, 
also provides the brain with end)ryonic thoughts and 
f(‘clings. After birth these ar(‘ replae(‘d by the new 
material that streams into the central sea of consciousness 
through the channels of the sense-organs. It is only 
at times, afterwards, that in our dreams we get glimpses 
of strange things which we have nev(‘r experienced. 
They arc ancestral experiences. 

These arc logical seciuels of the doetriuc of evolution. 
The n\an who thinks that they are “ too speeulati\ f ” 
may be reminded of the terrible tenacity with which 
hereditary diseases, particularly of the nervous system 
itself, persist through several generations. Even in a 
quite normal and unmistakable way the child “ climbs 
the ancestral ladder ” before it reaches sexual maturity. 
The thigh-bone of the modern European is up to the 
tenth year curved as the thigh-bone of his Tertiary 
ancestors was, .Tust as in the body the older hereditary 
elements have to be replaced by new and later, so there 
must be a succession of stages in the brain itself. 

From this an important practical conclusion follows. 
It is always dangerous to interfere violently with normal 
processes of development. It may, therefore, be very 
detrimental to the whole mental lib“ to cheek the child’s 

11 
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instinctive love of fairy tales and similar literature, and 
give it premature intellectual instruction. It is bad 
enough to have drill in schools, as it sadly checks the 
fresh originality of the child’s mind, which reaches a 
special stage between the fourth and sixth year, and 
brings it down to a standard level. IIoiV much richer 
the mental life of children would be, and how many 
more men of originality we should have, if our schools 
were revised and reformed from the evolutionary point 
of view. The human being has to learn ; but he would 
learn much more in play, to which his instincts direct 
him. IIow much is lost by forcing ujron the poor brain 
so many things that are of no use to it ! Perhaps the 
tragic record of child-suicides will show tlic need of taking 
scientific counsel. 

Even the savage child learns. In fact, children in 
the Ice Age must certainly have occupied themselves 
with things that helped to prepare them for later life. 
The Australian child learns first to distinguish the foot- 
steps of those related to it, especially of its mother. It 
is then introduced to the great store of knowledge gained 
by observing plants and animals, which is of great im- 
portance in the struggle for life. Next it gets the rougher 
training in life’s duties of which we have already spoken. 
The arrival of puberty is gathered merely from the visible 
changes of the sex-organs. Primitive man had no scale 
of time on Avhieh to calculate these things. lie does not 
even now count the hours. 



CHAPTER Vn 


THE EVOLUTION OF CLOTHING 

O UR division of the yea’’ into months, or moon- 
periods, clearly shows traces of the earliest 
beginning of chronology. In our climate we 
can scarcely understand the importance of full-moon as 
a time for holding festivals. Even the fixing of the 
Easter festiv’al by the moon is not much of a success. 
Rut when wc remember that in prehistoric times all 
assemblies for festive purposes were held during the 
night, as they arc amongst savage races to-day, we 
begin to realise the great practical significance of the 
light of the moon. 

Any man who has seen the magical sjilendour of a 
moon-lit night in the tropics will fully appreciate tlu’ 
importance of such nights in the social life of primiti\e 
humanity. Primitive elements reappear in poetry, and 
we can, therefore, tpiite understand on evolutionary 
lines the enthusiasm of poets for moon-light, as well as 
for the spring. For men who live in the tropics the 
change of seasons has not a great significance, but the 
situation must have been entirely different in the case 
of our prehistoric ancestors in Europe, who struggled 
for life through all the rigours of the Great Ice Age : 
the average annual temperature was then many degin es 
less than it now is. The change of seasons was much 
the same as it now is, but the winters were longer and 
colder, and the summers shorter. 

Those branches of the race which settled in countries 
of raw and trying climate needed clothing and houses 
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\’cry cliflorently from the men who remained in the 
paradise of the tropics. Curiously enough, many of the 
lower )aees, such as the Fuegians, have remained with- 
out clothes and houses in spite of the severity of the 
climate. The southern parts of Australia and Tasmania, 
again, have a much cooler climate tha*n the tropical 
north, yet there is no difference in the aboriginals as 
legards protection from the weather. 

The first Europeans to come into touch with the 
Tasmanian aboriginals, at the close* of the eighteenth 
century, expressly tell us that they did not wear clothing. 
The women, it is true, wore kangaroo skins ; but these 
were not so much clothing as a means of carrying the 
children about as in a sack. Tasmania lies between 
4Tand 46 \S. lat., but the climate is colder than the 
corresponding latitude in Europe, because south of the 
island the ocean stri'tehes unbroken as far as the icy 
watei's of the Antarctic. 

This shows that e\en the simplest form of clothing 
lias to be learned from impulses Avhieh originally have 
nothing to do with protection from the cold : namely, 
the lo\e of ornamentation and the eoneealment of parts 
of the body for sexual and other reasons. Study of 
living savages proves that ornamentation is older than 
clothing. The body of the naked savage of the tropics 
is tic'ated in various ways to make it more attractive 
to the opposite sex. 

\Ve have spoken briefly of the loss of the hairy coat 
of our ancestors and suggested that the constant use 
of (ire may have brought about this important difference 
between man and the ape. AVhethcr this is true or no 
does not affect the reality of the sexual selection which, 
alter the loss of the hairy coat, controlled the further 
modification of the body. What wc have already said 
in this respect about the development of the beauty 
of the hniah' body may now be expanded in various 
directions. 
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The special development of hair in the pubic regions 
is, as we said, a feature peculiar to man. In our hairy 
relatives of the Primate family these regions are not 
conspicuously clothed with hair, and so wo must look 



for some other factor to explain it. No other agency 
than natural selection can be diseo\ered. Darwin has 
shown in his line treatment of the subject that tonus 
which are closely related to each other may come to 
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diverge considerably by the development of features 
which are designed to stimulate the sex-impulse. This 
is the case with man and the apes, as the latter have 
none of this speeial development of pubic hair. Ihe 
chimpanzees, however, have certain developments of 
colour, and the baboons glaring colours of the skin of 
the buttocks, which must be understood as modifications 
for tiie purpose of attracting attention to those parts. 

It is necessary to apply the same interpretation to 
the human pubic regions. When the young matured 
in the early days of the race, it was the appearance 
of the pubic hair that drew attention to the sex-parts 
and stimulated to the use of them. Studying the matter 
from this scientific point of view, we see clearly that 
the feeling of shame or modesty was not an original 
feature of the human race. Male savages arc quite 
devoid of it to-day, though in the case of the females 
Ave see the same indications of reserA C and retirement 
as in otlier female mammals at the season of heat. But 
it would be a mistake to interpret these things on the 
lines of a civilised ethical code. Part of the systeni of 
inereasing the sexual excitement of the males is a sort 
of struggle of the sexes, of Avhich DarAvin gives instances 
taken from all classes of animals. It is on this principle 
that the female aboriginals of Australia cover their 
external sex-organs. Even in this concealment, however, 
w(' must, scientifically, sec only a ncAV method of incite- 
ment. Hence it is that the various Avays of covering 
the sex-parts amongst savages cannot in the least be 
regarded as in the interest of chastity. The cord with 
tufts of opossum fur Avhieh is tied round the loins of 
the women in Australian tribes that have not yet been 
affected by civilisation, the short skirt of reed-grass 
Avorn by Avormai of the Pacific Islands, and the fringed 
leather girdle of many African AA^omcn, arc not for the 
purpose' of concealment, properly speaking, but arc 
essentially decorations, a more complex and refined 
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development of which we may see in the underclothing 
of the ladies of civilised countries. 

We cannot doubt, therefore, that the chief source 
of the evolution of clothing was, not the desire of pro- 
tection of the body, but sexual — which means, in the 
long run, the love of ornamentation. At the primitive 
level amongst the males coverings arc much less impor- 
tant than special treatment (scars, etc.) of the naked 



Fig. 55. — Skull of Aurignac Man, with Chain of Shells as Found. 

(Hauser.) 


body. The male Australians, it is true, wear a girdle, 
generally made of human hair. Primitive man makes 
a considerable use of hair for decorative purposes. The 
Australians carefully collect all the hair they cut off, 
and make even the shortest lengths into cords by rolling 
them on their thighs until they have long and thick 
strands. Besides hair girdles they have shell and other 
ornaments. When these are worn over the sex- parts. 
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they are generally regarded as for the purpose of con- 
cealment ; but, as the same things arc worn behind 
also, the interpretation will not hold. There is, more- 
over, no support of such a theory in the general ideas 
and sentiments of the aboriginals. 

\le have already said that sears are a very important 



Fk;. — A Sa^ioan (iIHu^mtji Shell Xkcklack. 

(IIeilborn.) 


and primitive means of decorating the male body, .and 
we have pointed out their sexual character. To a less 
extent this torm ol ornamentation has been adopted 
by the womeri. The Australian women have rows of 
sears, especially on the neck and breast : possibly they 
arc meant to be imitations of chains. 



TATOOING 


169 


A statuette of a woman found amongst the relics of 
the men of the Ice Age in southern France, known as 
the “ Venus of Brassempouy,” eleai’ly shows scar-marks 
of this description : another indication how much the 
men of the lee Age resembled the sa\age of to-day, 
even in ornanicntation. Other features point to the 
same conclusion. The necklaces of snail and other shells 
which we have frccpiently found with the fossil skeletons 
of men of the Ice Age have their parallels in the oina- 
ments of living savages. Another point of agreement 
is the painting of the body. \'arious colouring stuffs — 
white, brown, yellow, and red — which are found in nature 
arc used for the purpose. In one Australian tribe I 
found that they were using a green colour, and, following 
up the matter, discovered that they got the colour by 
chewing tlie leaves of gum-trees (Fiucalyptus). They 
used the green spittle for ]iainting themselves ! 

Combination of the two kinds of ornamentation — , 
sears and painting — led to tatcMnng,^ in which the colouring ■ /• 
matter is rublted into the wounds. In sjjite of the use 
of clothes the eustcan is still prevalent in Eurctpe, 
and is often resorted to for superstitious reasons.^ The 
Pacific Islanders, especially the Polynesians, use Ihc 
practice very extensively. It was found in an extreme 
form amcjugst the Maoris of New Zealand, avIio used to 
have most complicated patterns tatooed on their faces. 

Painting the face without wounds is also a very 
widespread custom, .\mongst some of the tribes of 


^ The word tatoo eoiiies from Taliiti, aiai means “ artistic.*’ 

In The Arlist (No. 12,55) a few years aj^o a lAindon tatooer, Alfred 
Soutli, wrote that up to date he had tatooed 17,000 persons, including 2,500 
ladies. He boasted that his clients inelnded “ the hi^^h nobility, tlic aris- 
tocracy, and ollicers of the IJritish Army and Navy.'* In the Globuft (Bd. 78, 
Nr. 10, 1900) a telegram from New York reported the same state of things 
in America. Albania, Bosnia, and Herzegovina arc now the only parts of 
Kurope where it is habitually jiractised on a large scale. The old women 
tatoo the young girls, from thirteen to sixteen, for luck," after a religious 
service ; and the designs are generally variations of the cross. Homan 
Catholics do not follow the custom. [Heilborn.] 
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northern Australia it is part of the daily toilet of the 
naked beauties, who assist eaeh other to paint the cheeks 
with bright-coloured circles and points, changing the 
pattern every day. The women of the Aino, the original 
population of Japan, paint and tatoo themselves round 
the mouth in order to imitate the beards* of the men. 

The scars of students, the patches of a few generations 
ago, and the rouge and powder of the Fjuropean ladies 
of to-day, are the last traces of this ancient form of orna- 
mentation. Painting with red stuff often has a peculiar 
significance. Amongst many tribes red is the mourning 
colour ; as Schiller mentions in his famous Indian 
“ Lament over the Dead.” 

Tlerc again there is a mystic connection between 
magic and ornamentation ; and this connection helps 
us to understand many other artificial disfigurements 
of parts of the face which from our point of view can 
scarcely be called “ ornamentation.” \Vc must remembc]', 
however, that all these words are relative. It is not 
the aesthetic element that is mainly consulted in these 
artificial alterations of man’s appearance. It is a question 
really of a psychological element ; the ornamentation, 
or lack of it, is supposed to have an effect which we 
can understand best by compai’ing it with hypnotism. 
Whether or no the effect is supposed to be produced 
on other men or on spirits, it is an attempt to exercise 
power or take certain precautions. 

E. Sclenka has, in his able work on Human Ornamenta- 
iion (1900), attempted to analyse the problem psycho- 
logically. He has, (piite rightly, drawn a parallel between 
ornamentation and language, and has pointed out the 
close coruK'ction with man’s social instincts. He dis- 
tinguishes between ^au•ious methods of ornamentation — 
though this distinction ought not to be pressed — ^such 
.as rings, pendants, imposed ornaments, and direction 
ornaments. The latter are mainly certain decorations 
of warriors (such as the feathers on the heads of Red 
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Indians), which are also meant to express a phase in 
the direction of the attack. Imposed ornaments are 
ornamental enlargements of various parts, or additions 
to them, for the purpose of impressing. Many pendent 
ornaments, also, arc intended to make parts of the body 
— the shoulddrs, for instance — look larger and stronger 
than they arc. Ring ornaments are to draw attention 
to certain parts, such as the arms or the s(‘x-organs. 
Selenka regards the wearing of flowers as local colour- 
ornamentation. He rightly points out that many of 
these things arc early stages in the development of 
clothing, and they then pass on to a higher stage after 
clothing has been adopted. He also notices the con- 
nectif)n between head-decoi’ation and ideas of magic, 
as displayed, for instance, in dancing masks. ^ 

The earliest head-dress seems to have been adopted 
for decorative purposes, not for protection against sun 
and rain. The hair itself was a sort of natural cap, and 
amongst the higher Primates it falls under the heading 
of natural ornamentation. It is like, the beard, an out- 
come of se.xual selection. That there is nothing peeidiar 
to man in the natural features of the hair-cap follows 
from the fact that young apes have it, and this is con- 
firmed by an examination of the monkeys, many of 
which have a perfectly grotesque allowance of hail'. 
It is, therefore, to be regarded as a special cultivation 
of a natural feature when we find savages with fantastic 


^ The orij^iii of ornameiilatioii may lie in the wish of the primitive 
himlcr, when he had killed a beast, to keep its fur or teeth as a permanent 
proof of his deed. The best way to keep these would be to wear them, 
just as the Hushmen keep all their possessions about their persons. These 
si^^ns of superior prowess would excite the jealousy of other men and the 
admiration of the women. VVlieii we reflect that much that the sava«{e 
wears is not ornamental,” and that it is generally confined to the males, 
this view seems probable. Clothiiifr may at first have been worn in the 
same way — a skin over the shoulders — ^and this would lead to a discovery 
of its warmth. This applies, of course, to any kind of ornamentation 
(birds, etc.), but for the full working out of the theory I must refer to my 
Allgerneine Volkerkutule (p. 92). [lleilborn.J 
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heads of Jiair, sometimes with the addition of artificial 
ornaments. 

The liair of the head is still one of the finest natural 
elements of woman’s beauty. Long hair is, however, 
not a peculiarly feminine characteristic. If it is care- 
fully tended, as it is by the Indians, for instance, it 
will grow' long on the male head. 

The connection with the beard is unmistakable in 
the ease of many of the monkeys, as they have the hairless 
parts of the face framed with hair. Darwin has very 
thoroughly described the sexual significance of beards 
in the aj)es. There is hardly any form of whiskers in 
man that has not a parallel in the monkey w’orld ; and, 
as we said previously, some forms — the beard, for 
instance— are found even amongst the lower mammals. 
Tlu‘ hairs of the beanl are really special organs of a 
more or less perceptive nature — tactile hairs with a 
considerable supply of nerves. It is, therefore, not 
surprising that they have been enlisted in the service 
of the sex-life. As such, they were at first the common 
pro])erty of both sexes, and the special development in 
the ease of the males is part of a general tendency in 
the mammal Avorld. 

It is interesting to speculate w'hether woman had a 
beard originally : whether, that is to say, the great 
difleienee between the two sexes already existed in our 
j)re-human ancestors or arose at a later stage. Cer- 
tainly we find that in races in which the males arc 
comparatively hairy the women also are very apt to 
have beards. Quite apart from certain cases of w'omen 
with conspicuous beards, which are quite abnormal 
and are merely freaks, there arc a good many facts 
which point to a gradual degeneration of the beard in 
the ease of woman. Many instances of Avomcn with 
beards have been found amongst the Australian abor- 
iginals. In a lesser degree the beard is not uncommon 
in Europe. When w'c examine with a lens the cheeks 
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and chin of a young girl's face, which seems quite smooth, 
we find clear traces of hair ; and it never entirely dis- 
appears. When it grows a little, especially in the ease 
of Avomen of dark complexion, it can be seen some 
distance away. It is, curiously enough, particularly 
common amdngst French women. It is not at all 
rcpulsiv^e ; in fact it rather adds to the attractiveness 
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of their fine features, suggesting that possibly we have 
here an instance of late sexual selection. 

The hair on the temples is in an intermediate position 
between the hair on the bead and that on the chin. 
Amongst the children of lower races and the monkeys 
it is often considerably developed. Artificial removal of 
the beard is hot common amongst savages ; thoiigh it is 
not unknown. Some saA'^ages — Malay races, for instance 
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— carefully remove every hair from the ehin. The 
Indians often pluekcd out their eye-lashes and eye- 
brows. In general, savages that have a naturally good 
growth of hair on the ehin cultivate it, while those with 
a poor natural growth prefer to be beardless. Many 
savages insert cards, sticks, etc., in the beard. 

Of other artificial deformations of the features we 
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need only give a lew illustrations here. We have already 
spoken of the knocking out of the front teeth by the 
Australians, which certainly cannot be regarded as orna- 
mental. The same must be said, from our point of view, 
of certain pruetices, such as giving the teeth sharp points, 
which are widespread in Africa. Nor docs the colouring 
of the teeth by chewing the betel nut, as the Malays and 
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Polynesians do, appeal to our aesthetie sense. Still 
worse is the deformation of the lips that is practised by 
many blacks and by some of the peoples of South America, 
such as the Botocudos. Quite large objects — wooden 
disks, quartz balls, bone plugs, etc. — are often inserted 
in the lips, and they dangle about at every movement. 
(Fig. 58). Some of them have to lift the upper lip with 
the fingers when they want to* drink. 

The nose, also, is grievously maltreated. It is a very 
widespread custom amongst the lower races to bore 
through the nostrils, and stick bits of wood or bone or rings 
through. I noticed scars on the tip of the nose in many 
of the aboriginals in the north-west of Australia. 

Boring the cars is the only form of savage ornamen- 
tation that is familiar in Europe. Our ladies cling to 
this relic of early ages to some extent. The natives of 
New Guinea, for instance, stretch their ears enormously, 
so that objects as large as watches could be put in them. 
Some savages develop the cars until they hang down 
over the shoulders. The Masai woman (Central Africa), 
wiio carries brass spirals three to six inches in diameter 
in her ear-lobes, fits the burden into a leather belt 
over her shoulders, so that it will not tear the cars — 
which often happens. In the Marshall Islands the men 
often carry thc'ir pipes in their ears. “ Rich ” llercro 
women carry as much as ten pounds of iron ornaments 
on their legs, so that they can hardly get along. Weeks 
says of the Boloki (Congo) : “ 1 once took from a woman 
more than a dozen rings, w'cighing altogether about 
fifty-three pounds. She completely lost her balance 
when the weight was removed, and staggered as if she 
were drunk. One brass ring I saw weighed between 
twenty and thirty pounds.” King Chumbiri (Congo) 
had brass rings fifty to a hundred pounds in weight 
fastened round the necks of his wives. When the wives 
died, their heads were cut off so that the valuable rings 
should not be buried with them. 
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In regard to head-dress, it may be mentioned that 
the Australians and other natives in their danees wear 
head-gear to which they attach a sacred or magical 
significance. The meaning is not quite clear, but, as 
they certainly have some sort of hypnotic effect, it is 
possible that tokens of dignity were developed from 
some such objects. Another source of head-dress, in 
the ease of the European hunter of the lee Age, may 
have been the practice of donning the skin of an animal 
for the purpose of disguise in stalking the creatures. 
Bear-skins woidd be particularly apt to come under 
this head. 



CHAPTER VIII 


THE EVOLUTION OF THE HOME 

H OUSINd is one of the elhef features that inili- 
eate tlie advanee of man from savagery to 
early civilisation. We must, however, not think 
at once of houses in the modern sense, but of 'some 
centre at which the members of the primitive com- 
munity foregathered, some common shelter from the 
storms of the early struggle for life. An extraordinary 
variety of developments is possible along this line, and 
the beginning of them goes back beyond the human stage. 

A strong feeling of attachment to tlu' place of birth 
is very common in the aninml world, and it is associated 
with a sense of locality that is quite astonishing. It 
has been proved that animals taken far away from their 
homes find their way back with extraordinary sureness. ^ 
Horses in Australia always remember their birth-place, 
and go back there whenever they run away. Migfating 
birds arc the most wonderful of the animals in this 
respect, as they travel far over land and sea to their 
usual summer homes in the north. Storks even come 
back to the same village and the same roof after several 
months’ absence in the south. 

We must credit man’s ancestors with the same power, 
and we have therefore to admit that we civilised peo})le 
have lost it ; though the savage retains it to a very 

^ In the case of cats a thoroughly scientific series of tests has quite 
recently demonstrated the reality of the “ homing ” faculty. See an article 
in The Scientific Monthly, June, 1922, pp. 525-J9. 
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ffreat extent. The Australians show a remarkable sense 
of direction in places, such as the bush and the steppe, 
where the European is hopelessly lost, if he is left alone. 
The native has often been used, like a police dog, for 
tracking criminals. The dog, of course, is guided by 
smell, but in the ease of the savage it is an acute power 
of observation that takes the place of smell. The savage 
can distingxiish between the footprints of several different 
itulividuals. He notices little bits broken off the trees 
along the route of the fugitive. In the long journeys 
which primitive tribes made their sense of locality must 
have been severely tested. Probably climbing trees was 
a considerable help in finding the way home or exploring 
new regions. 

(W hen we speak of primitive man as a nomad, it 
must not be understood to mean that he had no sense 
of home. W'e have already pointed out that the wander- 
ings ol‘ Australian tribes are not aimless and irrcgidar, 
but are undertaken for the purpose of sparing the ganu'. 
We (ind, on close inquiry, that each tribe has its owir 
region : that it respects the limits of the regions of 
other tribes and demands the same respect for its own. 
It is not fixed, but it is not homeless., 

^riie settlement of a tribe in a particular spot was 
a long and gradual development. As they had no 
settled social institutions, no “ villages,” which begin 
with domestic cattle and agriculture, primitive men 
merely lived in small groups or families ; sometimes 
camping in the open air, at other times huddling 
under a roek-shelter, or in a cavern, or in an artificial 
structure of some sort. Although, however, they 
had no “ State ” or “ Constitution,” the primitive 
nature of their houses — much the same as some animals 
use — did not prevent men from living together in large 
eommuniti(^s. In places the conditions were very favour- 
able for the formation of large groups, especially where 
the forces of nature had left shelters of overhanging 
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rock, wliich would serve as roofs (Fig. 59) and protect 
them from wind and rain.) 

Many districts in the south of France, especially the 
famous valleys of the Dardogne Department, have yielded 
remains of such settlements of the time of the lee Age. 
Sea coasts wifh many creeks and low limestone cliffs 
to provide shelter give us, in Australia to-day, particu- 
larly in the neighbourhood of Sydney, a picture of such 
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settlements ; indeed they lasted in Australia until the 
time when the hand of Europe was laid upon the entire 
continent. 

The animals themselves make use of rock-shelters in 
this way. In the tropics we find a wealth of animal 
life under every stone, sheltering from the rain, heat, 
and enemies. It is proverbial that the dragon lived 
in caverns. At all events, it is true of the carnivores 
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of the great Ice Age, as we know from their fossil remains, 
that they lived in caverns, and retired there with their 
prey- Many of them are known in science as the cave- 
bear, cave-lion, cave-hyena, etc. The raw climate at 
the time drove them into shelter. 

The men of the Ice Age in Europe had the same 
experience. But “ cave man ” was not original. It is 
(juite clear in many places that he secured his caverns 
from animals which already occupied them. It was 
only dire need that drove man into the darkness of the 
caverns, llis general condition was, clearly, to use 
t he overhanging rock-shelters — “ half caverns,” one might 
call them — which must have been used at a much earlier 
date. In the tropics and the south temperate zones 
such shelters afforel a quite ideal home, {‘specially when 
they open upon valleys or the sea coast, where plenty 
of food is to be had. We are, therefore, not surprised 
to find great heaps of shells in the idyllic stations 
which are scattered along the fiords of south-eastern 
Australia. Nothing could be more pleasant than these 
creeks, where natuix' has provided a home, with every- 
thing that he needs, f(>r the naked savage : I’ustling 
streams, noble woods with plenty of kangaroos and 
smaller marsupials, and the sea, Avith its large stores 
of oysters and fish. The rocky roof sheltered him from 
the occasional, but rare, bad Aveather. Most important 
of all Avas the protection of his fire. The first real hoYne 
Avas the fire-place under the rock-shelter. 

The same ])icturc is conveyed to our minds by the 
pleasant districts in the south of France Avhere the 
remains of caveman are most numerous. Long before 
the Ice Age there had been mighty volcanic eruptions, 
and they had made many cavities in the Jurassic lime- 
stone of the region. It was these that provided man 
AA’ith a roof during the Ice Age. We find no interruption 
of the settlements. One layer of remains was heaped 
upon anotliej*, representing the successive generations, 
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until at last the rock-shelters were filled up. The sites 
were carefully selected. As Hauser has shown, primitive 
man in the Vezere valley only used the shelters whieh 
faced the south or the cast. The coldness of the climate 
compelled him to take the sun into account. 

(A\e must, * however, not imagine that during the 
Ice Age the prehistoric Europeans always lived in caverns. 
There were also unquestionably, many artificial con- 
structions, and we find these occasionally sketched 
amongst the artistic treasures on the walls of tlie caverns. 
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lArtificially constructed liomcs arc one of the oldest 
possessions of the race ; indeed, they go back as far 
as the common ancestors of man and the anthropoid 
apes. The apes show a good deal of skill in making 
sleeping places and roofs adapted to life in the forest. 
In their case the chief point is that they do not need 
to make any allowance for lire. This shows how extra- 
ordinarily primitive the custom is, and we accordingly 
conclude that it goes back to the early ancestors of the 
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Primates. The “nests” whieh the orang, gorilla, and 
ehimpanzee make are euriously like those of birds, but 
less speeialised and eoinplieated. The tree-nest of the 
apes is very simple. Twigs are arranged on a strong 
branch (jf a tr(‘e, and the whole is covered with leaves 
(Fig. 2(i). The orang also covers itself with leaves. 
It has recently been reported that the gorilla does the 
same in some places (Ileinieke). Some kinds of chim- 
panzees have the same habit ; and it must have been 
even more practised by their ancestors, as they had 
better thumbs. Other chimpanzees make a sort of 
roof over their heads, and renew it every month or so| 
A traveller in the southern Canicroons, J. von Oerzen 
(([noted by Sokolowsky, Medizinische Klinik, Ihl.'j, No. 
22), tells how he found a desertvd camp of gorillas. 
There were sixteen sleeping nests, nine on the ground 
and seven (Voin four to six feet uj) amongst the branches 
of tree's. “ It is,” he says, “ impossible to infer the 
number of individuals from the number of nests, as one 
or other animal makes a number of nests before it settles 
down, hut it is safe to say that th('rc were at least ten 
individuals, whieh is more than a single family.”' The 
lU'sts were tran.sparcnt and rather small. Male gorillas, 
whieh are heavier, do not sleep in nests, like the females 
and children. They remain at the foot of the tree, ready 
to meet any enemies, W'c are told the sanie of the 
chimpanzees. Von Oerzen says that their nests are 
always on trees, at a height of sixteen to thirty feet. 
TIic a[)e puts a few twigs in position on a branch, then 
sits on these and reaches out for more. It never uses 
dead branches or dead leaves. The thickness of the 
nest depends upon the density of the tree. In a light 
tree it is transparent. 

(lustav Schneider has recently studied the orang in 
Sumatra. He louml the nests usually forty to seventy 
fc'ct above the ground, and made in the fork of a tree. 
11 the nest was on a free branch, it was higher above 
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tlie ground — up to a hundred feet and more. Tl\e nc.sts 
arc generally in more or less inaeeessible places, on cliffs 
t)r even in marshes, and arc like storks’ nests ; except that 
the interior is well filled with leaves. The orang does 
not break off the twigs near its own nest, but plaits 
them togcthel" and forms a .sort of evergreen natural 
roof, which conceals it. It begins to make its nest about 
(|uarter of an hour before sunset. The work takes about 
half an hour. Tlie nests are, according to Schneider, 
only used for sleeping. 

The huts of living savages rise, in various degrees, 
above this level. Cook, in 1777, found the Tasmanian 
aboriginals living in hollow trees : apart from a few 
wretched huts, made of twigs and covered witli bark, 
on the eoast. The trunks of large trees, giving room 
for four or five individuals, were hollowed out by lire, 
and a sort of floor nifide of clay. One side of tlie tree 
w'as always left uninjured, so that it would continue to 
grow. 

The Australian aboriginals give us a very good idea 
of the beginning of shelters against the rain, and their 
methods vary a good deal according to tin* nature of 
the locality and the materials they use. In the thick 
bush, shelter from the rain is not difficult, but it is 
necessary to have some shelter on account of the heavy 
showers. The universal means, the primitive umbrella, 
is the leaf. Moszkowski tells us that in the thickets 
of Sumatra w'c find rudimentary huts made by putting 
a number of leaves together. In the beautiful woods 
of North Queensland palm-branehes arc bent togethei’, 
in the rainy season, to make a sort of round hut ; and 
the Botocudos of South America are said to do tlu' 
same. In the flatter parts of Australia, Avith a thinner 
bush of gum-trees, round huts arc made from the bark 
of the eucalyptus (Eucalyptus melaleuea). A small numbei' 
of tAvigs, ending in a fork, arc stuck in the ground, and 
other twigs arc laid on them. The Avhole is then covered 
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witli ox-hidcs, leaving an opening to serve as a door. 
As the supporting twigs converge above, the liut is 
domed ; as is common amongst lower races, even when 
the hut is of solid material such as clay. There may 
he an opening at the top to serve as a chimney, but 
fire cannot safely he kindled inside the Imt unless it 
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is liiirly laroc. In spite of the inflaniniablc material, 
however, the Australian aboriginals often make fires 
in their luits to drive away the mosquitoes. As a general 
rule, tlie round skin-co\'ered hut is not suitable for a fire. 

toneern about fire has developed other methods. 
Ihe most important point is to proteet the fire from 
the wind, and this is best secured by a screen made of 
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the same materials as the hut. AVhether tlie liut or 
the screen is the more primitive, we cannot say ; and, 
in fact, we must not in tliesc matters think of an inven- 
tion at one particular date. Simple matters of this 
kind must have occurred to tlic mind of man over and 
over again. Twigs arc knitted together, and the openings 
are filled with leaves. Primitive as such a hre-sereen is 
it has in it the rudiments of a new type of house— a 
walled house, with straight surfaces instead of a dome. 

Of tlie ultimate product of this evolution, tlie four- 
walled house, there are at first only the (ire-])laee and 
the wall. The rest is added gradually. The next stage 
is the making of a floor, an artiheial foundation for Ihe 
firc-plaeo ; and this must not be exposed to the des- 
tructive accidents that might happen, esjjeeially the 
aetif)n of water. Four e(pial-si/ed pieces of wood are 
stuck in the ground, as in the building of a round hut, 
and twigs an; placed on the forked ends of these. The 
openings are covered with leaves, hides, or bunches ol 
smaller twigs, so as to form a sort of “ platform.'’ The 
basis of the fire-place is made on this with stones or earth. 

The .Vustralian aboriginals have not yet reached 
this stage of house-building, although they make plat- 
forms for certain purposes eoimceted Avith their cult. 
The fire is jiever made on these platforms, however. 
It is alwavs on the ground. Still, it shows that the 
construction of platforms must be a very old custenn. 
It seems to be connected with the making of sleeping 
nests in the trees, as we find amongst the anthropoid 
apes. 

Combining such a platform with a wind-scrccji, gives 
a structure that is not only' the rudiment of a house, 
but it also e.xplains another type of structure, the wide 
distribution of which in prehistoric times has been the 
subject of many learned discussions — the pile-A illage. 
It was found fifty years ago, first in SAvit/.erlaiul, then 
in other parts of Europe, that these pile-villages, Avhieh 
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arc still built on the coast and in the forests of the 
Pacific Islands, the Malay Archipelago, Further India, 
the north of South America, and other places, were 
once used almost everywhere. There has been a good 
deal of admiration of the way in which so many 
advantag(‘s — ])rotection from animals, sanitation, etc. — 
were secured by building houses on piles. All these 
reflections, however, started with the idea that men 
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first l)iiilt lour-wallcd houses on the level fiTound, and 
only later built on piles over water. 

Put, as Moszkowski rightly points out in his study 
ol the evolution of the house in East Sumatra, we must 
not attribute these complex ideas to primitive man. 
The proi'cdinc was much simpler. I'here cannot be a 
platform wiMiout four supports, and it is obvious that 
in the w(‘t hircsts a platform has to be made for the 
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fire. Moreover, as we said, the strueture is eonneeted 
w'ith the arboreal habits of tlie ancestors of the Primates. 

We see, then, tliat the liouse is foui\d to have a 
quadrangidar strueture. That is a legacy from the 
pile-village stage. In the primitive forest-dwellings of 
the Polynesians and Malays w'c can trace the further 
stages of the process as far as the complete house. 
Even in central Europe we have many an opportunity, 
in mountainous districts (especially the Alps), of studying 
these earlier phases of the development of the house. 
The herdsmen’s huts are stages in that sense. We have 
found the remains of similar block-houses which were 
used by the ancient inhabitants of onr mountainous 
districts, such as Ilallstadt, who have left us in their 
graves so many tokens of their culture and artistic 
sentiment. 

The square pile-house is one of the many points 
of contact between Europe and the Pacific region. We 
can gather how deeply rooted in the past tliis type of 
house is from the fact that recollections of it lingered 
far later than pi’ehistorie times. AVc have them, as Paul 
Sarasin has shown in his brilliant way, in tlu; strueture 
of the Greek temple. Sarasin regards the (Jrcek temple 
as a “ highly idealised and elaborated expression of 
the primitive pile-dwelling.” lie recognises the piles 
in the columns, and in the superstructure, which is now 
purely decorative, he sees the house which at one time 
rested on the piles. “ The idea,” he says, “ will not 
seem so strange if avc remember that in the earlier 
temples the columns were of wood, and that during the 
Bronze Age there were still pile-dwellings everywhere, 
even in Greece, not only over lakes and rivers, but on 
the land.” The later practice of building houses of 
stone is only a reproduction of the structures formerly 
built with less solid materials. 

The preservation of certain features long after the 
factors which account for them have ceased, is one of 
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the most interesting doeuments of man’s eultural history, 
and it explains many things that we have found at 
places widely separated in time and space. As the race^ 
wandered over the earth, it took these traditions with 
it, and those branches which settled in the frozen north 
modified the older types of buildings to suit the climate. 

The present inliabitants of tlic Arctic regions give 
us some idea of this. Wherever nature did not give 
tluni the protection of the rocks, they had to make an 
artificial substitute. Even tribes which habitually lived 
in eaves wc're compelled sometimes, in the course of 
tlieir hunting journeys, to fix up artificial constructions. 
A simple way of doing it is to make a hole in the ground. 
Combination of this “ dwelling-pit ” with the wind- 
screen, the round hut, and eventually with the pile- 
dwdling, gave a great variety of strueturcs ; and some 
of these explain a good deal at the level of civilisation. 
The earth-dwellings of many of the Siberian peoples 
are scpiari'. There is here, of course, no object in making 
a platform, yet parts of the older structure are pre- 
.served in the interior, the lire and the sleeping jilaees 
being raised up above the floor. The furniture is part 
of the house. The raised parts along the walls, corre- 
spond to beiiehes. Tin- seat, bed, and table are, in a 
sense, a reproduet ion of the aneient platform. It is 
the same with the raised lire-jilaee, the hearth. All 
otlu'r advances in the improvement of the house and 
its furniture are logical developments which are not 
dillieult to understand. 

When the house' was evolved, it became a centre 
of social life. Moreover, the houses had to be built in 
groups ; at least, from the social nature of the primitive 
jicople we cannot doubt that they were built near each 
other from the start. W'c find rhis even before any 
artificial dwelliixg-places were constructed. We have 
already mentioned the rock-shelters of the Australians at 
many places on the coast, but we have the same thing 
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on a larger scale in the villages of the Pueblo Indians 
of Arizona and New Mexie4 Pueblo is the Spanish 
for “ village,” and these Indians had cleverly combined 
their “ cliff dwellings ” with the natural protection of 
the cliffs. 

Every cavdrn is a natural fortress, and at all times, 
during war or other peril, the inhabitants of Europe 
have fled once more to the cavc's Avhich were the homes 
of their ancestors during the Ice Age. There is a sort 
of imitation of the cavern in some features of later 
architecture. The building of stone walls, however, is 
not unknown to the Australian aboriginals : not for 
protection, but semicircular walls on level coasts to 
let the fish into a kind of lake as the tide comes in. 
Yet the raising of large stone walls as fortifications is 
not unknown amongst the lower races. As there are 
such structures in the Caroline Islands, it used to be 
said that a higher race must once have lived there, 
but we now know that these fortifications were the 
work of the Micronesians themselves. ^Vandering races, 
which came from a region of eaves, would naturally 
be disposed to imitate their old homes by means of 
stone constructions. ^Ve must add that in many eases 
these stone buildings may have been the homes of the 
dead, long after the living had adopted houses of quite 
a different type. 

Another and similar way of obtaining security by 
means of stone buildings, was the eombination of stone 
walls with some natural protection, such as steep cliffs. 
Possibly, early man retained his practice of building 
on heights from the old tree-climbing days, when his 
vision was so much extended. In the love of mountain- 
climbing wc may see another relic of those early days. 
Apart from pleasure, the love of high ground remained 
in man for practical reasons. Even the sturdy Romans, 
who had otherwise no use for mountains, were very 
attentive to their military advantages. Their towers 
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and forts were raised on the top of hills ; and, before 
the Homans eamc, the summits had been fortified by 
eireular walls. \\c have ample traees of both British 
and Roman eamps. They were the places of refuge 
of a great number of men : the early seeds of the 
agglomerations of houses that we call “ towns,” already 
found in an advanced stage when the historical tradition 
begins. The remains of the oldest cities are found in 
successive superimposed layers, the earliest going back 
as far as the Stone Age. They are mute witnesses to 
the social arrangements that had evolved since the time 
of primitive man, as the early nomads had settled down 
and taken to agriculture and the breeding of cattle. 
Vast is the distance, long the way, from the paradisaic 
condition of early man to the firmly compacted social 
structures of nations and States. \Ve an*, at all events, 
not witliout justification in using the word “paradise” 
when we reflect that war did not arise* until the race 
had greatly increased. The struggle for life assumed 
a new form -the struggle* eef peeeple against people* — 
anel in its way leel te) furtlier progress. But the elevelop- 
mcnl eef large* e*ommunitics invedved some loss of freedom 
anel signifie*ane*e* tee the* inelivieluals. a few of whom won 
a positieni e)l authe)rity eever the great majority. To 
this feerm eel se)t*iid evohitie)n, the rise e)f authority, we 
ne)w turn. 
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W E Ii.tvc already seen that in the primitive eon- 
dition early man liad notliiiiff eorrespondiiiff 
to our ideas of soeial or politieal eonstitution. 
It is not \ery easy to imagine this rudimentary state 
of tilings, although we find it even now amongst the 
Australian aboriginals. We are too mueh inclined, on 
the analogy of more ad\aneed peoples, to credit the 
Australians at least with “ eliiefs.” Indeed, the colonists 
tlicmselves liave invested certain outstanding Avarriors 
with this digiiity, and have — more or less in fun- given 
them the title of “ chief,” and ca en “ king.” 

If Ave insist on comparing this jn-imitive condition 
of the tribe Avith some one of our later jiolitieal founs, 
Ave must, as avc have already seen, call it an “ oligarchy,” 
or the rule of a fcAv men Avho have special qualities, 
sometimes superior lAodily strength. Ihit their rule is 
as A'ague as their right to rule. Youngc'r elements may 
SAveep them aside, just as is done in a herd of animals. 
Amongst the latter the common subject of contention 
betAveen tbe males, especially betAveen tbe older and 
the younger, is the female ; it is the struggle for life 
extending beyond the life of the individual. We have 
already recognised that sexual ornamentation is an 
outcome of this rivalry. In the ease of man there has 
been no dcA elopment of fighting organs as such because, 
as we have seen, the struggle does not in his ease assume 
the extreme forms Avhieh Ave find amongst many of the 
lower mammals. 

rji 
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M’e must take these faets as our starting point in 
studying the history of human sexual relations. 'Marriage 
and the family are later stages of development, and 
theix! is no traee of them at the level reaehed by the 
Australians. Apart from eertain peeuliar traditional ideas, 
which represent an attempt to regulate tire sexual claims 
of individuals within the tribe, there is merely the ancient 
enstom of the rule of the stronger of the old men, Avho 
claim tiu! young women for themselves. The entrance 
of the girl into sexual life is accompanied by acts of 
great sexual enideness, as soon as the bodily signs of 
maturity are found in her, and it is the old men who 
take the chief j)art in this. The younger men, in spite 
of tlie traditions we have mentioned, find it very difFi- 
enlt to secure a woman ; and, when they attempt to 
do this by a sort of elopement, their joy is of brief duration. 
They are subjected to tlie punishment of the duel, as 
we described it, and the girl is intimklated by very 
cruel treatment from e\x‘r renewing her attempt to fly. 
The stealing of women, nevertheless, occurs constantly 
amongst the Australians. 

If we now apjily this state of things, which we find 
within the comparatively narrow range of the aboriginal 
population of Australia, to the whole j)rimitive race, 
as it surged into new regions, we begin to understand 
how the stealing of women was one of the factors in 
the (h'velopment of moi\ogamy. ' The main point of it 
is that oidy one claim is enforced upon one woman, as 
opposed to tribal marriage, in which the woman really 
remains common jiroperty. It is dillieult to imagine 
any other primitive form leading to marriage except 
stealing ; and this would also lead to the founding of 
new setllements in more distant regions, and to conflicts 
of the old and new eommunitics with each other. Even 
amongst the Australians two different tribes often fight 
over a woman who has been stolen by a member of 
one tribe out of tiie other tribe. Woman was the main 
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cause of war long before the time of Helen of Troy ; 
and indeed war is, in this respect, only a further develop- 
ment of the duel. 

Following up the history of marriage as far as positive 
evidenee will take us, we meet the idea of stealing 
everywhere. T?u; historical side of the problem may 
be dismissed by merely referring to the rape of the 
Sabines. Even if this is not an historieal fact, it is a 
good illustration of the position, and some such thing 
must havT actually happened often enough. ^Ve have 
further evidence in the various cxistoms during the 
marriage-eeremony. Even in the modern European form 
they often eontain reminiscenees of an eai’lier theft of 
the bride ; as, for instance, the lifting of the bride over 
the threshold, the wedding breakfast (which is a sort 
of compensation to other men for the surrender of their 
rights), and many other details. 

I The idea of j)aternity only develops with marriage. 
In the tribe, where a number of men claim a number 
of women, there is no such idea as “ father ” ; as one 
finds amongst the living Australians. This primitive 
state of things raises the question whether man is naturally 
intended for monogamy. To that question I would 
give a decided negative. Polygamy is the rule in the 
animal world, and the change from it depends entirely 
upon such factors as the strength of the men, to whom 
polygamy is natural and original. In the same Avay, 
polyandry is the primitive condition for the female 
members of the herd. 

When one male in the herd succeeds in suppressing 
the others, and ruling alone, we get a patriarchal con- 
dition which in many respects suggests the idea of 
“ family,” and may be regarded as a second line of 
CA:^olution of “ marriage.” The larger man-like apes, the 
gorilla and orang, seem to have reached this stage in 
N'irtue of their isolation. We often meet them as single 
pairs, or as one male with two or three females. This 

13 
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is polygamy, it is true, but the number of wives is small. 
The marriages of the Jews of the Old Testament were 
at the same stage of development, eaeli having a number 
of eoneubines in addition to his prineipal wife. The 
development of the harem, a state of seeondary polygamy, 
comes next to this, and it leads us baek foward the herd. 

At lower stages of life polyandry is the inevitable 
condition of the women. Even where the older men 
keep jealous watch over the yomig women, they some- 
times sell one, amongst the Australians, to other members 
of the tribe. Tolyandry may, moreover, assume very 
large proportions as a result of a decrease in the number 
of females. We find this in a number of Indian tribes, 
in Avhieh several brothers arc content with one wife 
hetw(‘en them. Scarcity of women is often due to the 
senseless custom of killing female children ; but sonu‘- 
tirnes it is due to a disproportion in the number of 
female children born. Amongst some of the Australian 
tribes which arc nearing extinction, the scarcity of 
women has led to homo-se.xual practices which we should 
otlu'rwise not e.xpeet to lind at so low a level. 

The traditions of the various tribes Avhich, as we 
said, represent some attempt at regulation, include some 
very peculiar and complicated precepts, and these rather 
suggc'st that there is some anxiety to avoid the cauIs 
of inbreeding, Avhieh are very apt to arise Avhen there is 
complete promiscuity in sexual relations. In the com- 
monest ease each tribe consists of four groups of men, 
Avhieh take different names. Let us call them a, b, c, 
and <L Each native knoAvs exactly to which group he 
belongs, and the member of group n can only mix Avith 
members of group b. All the children belong to group 
e, and they can only have intercourse Avith members of 
group (/. Then the children of these connections fall 
into group n once more. 

The stiK tness Avith Avhieh the observance of these 
rules is reip.iin'd, and any tx’ansgrcssion is punished, is 
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rcmai’kablc : as we can scarcely suppose tliat the miles 
are dictated by a perfectly definite desire to avoid 
inbreeding. To know the mischief of long-continued 
intercourse between closely related individuals, would 
require an advanced aequaintance with the nature of 
the sexual process, and we do not find this at all amongst 
savages. As far as the Australians arc concerned, all 
observers agree with the statement originally made by 
\y. E. Roth, that they have no cli'ar idea of the con- 
nection between the sexual act and child-birth. Their 
notions about the origin of the newcomer arc very vague. 
Even allowing for the possibility that some of the more 
intelligent of them know better, and deliberately leave 
the others in ignorance, the situation may still be 
regarded as a proof that in the beginning men did not 
realise the connection between sexual intercourse and 
the ’birth of children. This stage of naive innocence 
in sexual matters enables us to understand many ideas 
which long survived in the race. 

The Australian woman believes that the child has 
just arrived in her body when she first feels it moving. 
But whence can it have come ? From somewhere with- 
out — from some animal or bird or lizard that crossed 
her path. Here wc have the idea of the “ soul ” of the 
child entering the mother’s womb : an idea that, in con- 
nection with the entire attitude toward the psychic life 
and especially the transmigration of the soul, ends in a 
complete recognition, amongst the Australians and other 
living savages, of the common nature of man and the 
animal. Hence the soul of the animal can enter a 
human body and (as we shall sec) vice versa. 

This recognition of the equality of animals is very 
important. In the childish talcs told by the Australians 
the animal is always represented as thinking and acting 
as a human being docs. The stories which the chiklrcn 
of higher nations enjoy correspond entirely to those of 
adults at the Australian stage. It is also interesting 
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to that tlu‘ Australian always sjM^aks of the animal’s 

IVont paws as “ hands/’ and n(‘\ cr calls it a “ quadruped.” 
Their nai\(‘ ideas about th(‘ r(‘al facts are N'ery striking. 
Th(‘ \’(‘ry backward savag(‘ instiiu*! iv(‘ly adopts at once 
*th(‘ cornet attitude* toward tlu* animal world which 
mode rn se*ie‘!u*e“ is (‘mi)hasising against the igne)rant ])racticc 
ol‘ atteanpting te) se parate* man se) wiel(‘ly lre)ni it. 

This sup[)e)S(‘el e*e)?nme)n Jiature* with the animals 
makes many e)the‘r things intelligible. Fe)r instance, the 
naiiie*s whie*h human ce)mmunit ie/s give themselves are 
cle)S(‘ly ce)nne‘e*te*el with it. In many cases, it is true, 
the* name*s of tribes anel pee)ple‘s simj)]y mean such things 
as “ All-e)r-us-te)ge‘the‘r/' e)r '' All-we^-meai/' anel se) on ; 
but we‘ e)rte*n hnel them nam(*el after certaiii animals. 
Anie)ngsl the* Australians the gre)ups which are* fe)rmed 
within the* tribe*, as we* exj)laine*el. are ne)t infreejuently 
nam(‘el afle*r animals : e>ne‘ gre)up, ior instance, is kne)wn 
as “the* e*re)W,'' ane)the‘r as ‘‘the e*e)ckate)e),” anel so on. 
it is we*ll kne)wn he)W Inelian tribes use*el to elecorate* 
t he‘mse*l\'e*s with animal names, and they we‘re ve‘ry 
pre)uel e)f the*m. Kve*n e)ur Teutemie* anee‘ste)rs elid some- 
thing e>f the* kinel. Zheruski we* have the e)ld Teutonic 
worel Ibr “ ge)at,'' in Chatti the we)rel lor “cat,” etc, 

lte*latie)nship with the* animals ie*aels te) a ge)e)d eleal 
more* than taking their names. A elee‘pe*r value is 
attae*he*el to it, anel foi* the* inelivielual this has a s])eeial 
signi(ie*ane*e‘. This e*e)nne*e‘tie)n be*twee‘n an inelivielual 
human be*ing anel a ele*linile* animal is e*asily understood 
Avhe*n we* r(*nu‘inbei’ that his se)ul is sup[)e)seel te) have 
e*onu* inte) his niothe*r's we)mb rre)m that particular animal. 
Pro])e‘rly speaking, the* man thus belongs to that animal 
spe‘e*ie*s, anel he* will have te) take this relatie)nsliip into 
ae*e*e)uid just as we eh) human relationships, lie will 
not kill these* “ i)re)t lu*rs " e)r liis. It Ave)uld be very 
wrong, anel would, ace*e)rding te) their ieleas, bring upeui 
liim the* senge*anee e)f e)ther relatives of the animal. 

This is epiite ene)ugh to explain the apparently mys- 
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trrious (•()niu‘cti()n Avhicli th(‘ North Anu‘rican Indians 
assume betwecai a e(‘rtain iudi\'idual and a e(‘riain animal 
—the mairs '' totcau/’ as it is ealled ])y the Aloon(|uians. 
From tliis we the word “ Totcanism/’ the title of a. 
(chapter of primitive history that abounds in eontrov c rsy 
and absurdity. It would be a needless tortur(‘ tor the 
reader if 1 wer(‘ to (pioie only a ])art of Avhat scholars 
have said, Avith a j^reat array of hy])oth(‘ses, about 
totemism. 

The simple explanation av(‘ hav(‘ ni\cai is bas(‘d mainly 
upon th(‘ data eolleetcal in regard to ih(‘ Australians by 
(‘arli(a' and mocUrn students, (irey. for instane(‘, Ibund 
tlu‘ word ‘‘ kobory used in A^7‘st Australia as ('(piixahad 
to tln^ North American “ totian,” and the* missionary 
Str(‘tleAv fouml it in Central Australia. According to 
StretlcAv's obs(‘r\'ations it is probable that c^aeJi individual 
has tAvo totems : a personal totcan and that of his 
mother, whose soul also had lived in an animal. From 
this they get a sort of family totem, Avhi(*h s(TV(‘s to 
link togeth(‘r all th(‘ children of on(‘ motlua’. Il‘ ^\c usr 
th(‘ word family at all at this Ioav I(‘V(‘L it must b(‘ 
understood as centring round tiu* inoth(‘r. TIu're is at 
this slag(‘ no idea of a '' fatlur.’' The eorrc'sponding 
word in the Australian language's is gi\ t-n by thc‘ eliildreai 
of a tribe to all the old(T men ; much as the iPiodern 
Kussians will call anybody '' little' fathea'.'’ 

Thus the matriareliate (e)r medher-right) is the* olele'st 
fe)i'm anel stage e)f the family, as we still (inel amongst 
many saAages, e*\en amongst semu* Avhieh have* aelvanee'el 
(‘ulturally far abe)ve the Australian leve*!.* The entrance' 
e)f the father into tlie family linels its expre‘ssie)n in the 
peruliar praediee, whie*h we find e)ver Aviele' re‘gie)ns e)f 

^ It is projHT (o warn tli(‘ inexpert n'ach'r I ha I I Ik* thiory oi* a general 
early matriareliate is nut admitted. At various points of his able study 
Professor Klaatseli makes the mistake of taking tlie Australians as IIk* most 
primitive known level (jf the raee. AVe know s(‘V(*ral peophs ('rasmanians, 
Aetas, A'eddahs, \'ah^ans, ele.) at a lower leM*! ; and these are generally 
inoiio^amuus. |.J.AI.j 
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Asia aiul America, and at one time even in It^urope, 
kjiown as tlu* coHV(f(lc : at the birth of a child the father 
l*‘oes to bed instead of the mother. 

In this t)raetie(‘ wc hav(‘, in th(‘ main, an imitation 
ot the b(‘haviour of the mother l)y the man who wishes 
to 1)(‘ r(“eo”nis(‘d as the* father of th(‘ efiild. He gets 
all lh(‘ can* ot mother after ehild-l)irth and a good deal 
of m(‘aningl(‘ss trouble^. I fully aea-ept tlu^ interpretation 
of I he couradr give^n by Jtastian ; it is to i)ut in as strong 
a light as possible^ lh(‘ fact that a particular man belongs 
to I hat |)arli(*ular woman and child. If the other 
th(‘ory that it is a (piestion of some magical ceremony 
for fh(‘ good of the ('hild* w(Te right, we should expect 
lo lind th(‘ practice', or something like' it, amongst tlu' 
Ausf raliatis. Tlu're' is no trae*(' ol‘ anything like' tlu' 
e*ustoni. 

T\\v idea of ''authority*' has its ])r('j)arale)ry stages 
and \agai*ies like' the* eleveleipmcnt ol‘ marriage. In a 
e'onijilie'ale'd way it is e'veiheel eiut e)f the' ])rimiti\e 
oligai'e'hy we* ha\‘e' alre'aely dese*ribeel. 

In th(‘ tribe' a number of Iraelitieinal ])re(*e‘j)ts, emanating 
from the* groups e)l‘ elominating men, are meist carefully 
obserxed by the younge'r men and tlu^ weimt'n. The' 
re'inarkable' mystification that is useel in this e'einneetiem 
is founel so wiele'ly ameingst primitive peeijile'S that we 
must grant it a e*onsi(!e'rabl(‘ and ge'iu'ral signifieane'c 
in re'lation to the' e'arly histeay eif the raea*. With e)ther 
things of this nature we' finel arneingst bae*kwarel peeiples 
a xery pee-uliar instrunu'ut. It is a crude implement 
lor proeliK'ing a myste'rieais humming seiunel tei keep 
the' xvonu'n and e'hilelren axvay freini the eilel men when 
tlu'v are eiigageel in see*ret e*one*laves. To unelerstanel 
tlu'se' sti'ange' methoels of kee'ping eilT the uninitiated 
xve must reme'inbe r that amongst primitix e pe'ople's privacy 
is a mue*h more* eiillienilt matter than it is anuingst people' 
xvho have' liouses xvith loe*ks anel beilts. Hence when 
the' rulers (>{ the' tribe xvant to be aleine, thc'y set this 
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111 Australia disregard of tlir warning signal is inex- 
orably punished liy death. This shows how very serkiusly 
unwritt(‘n |)r(‘eepts must be observed, and liow very 
littl(‘ r(‘al fr(‘edom ther(‘ is for tlie ])riniitive savage in 
sj)ite of tlie absenee of a eonstitiition. Mystification 
has clung to man from the b(‘ginning. KoV good or bad 
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purjioses the inherited tendency to form a secret society 
has always drawn together men who wanted to impose 
their will upon the majority. 

K\en to-day th(*re is a mii*leus of oligjirchy in all^^ 
forms of government whether monarehie or democratic. 
At lirst, we suppose, it was bodily superiority that won 
the righi (o rule, bal in quite early ages mental superiority 
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began to eonnt, and it gave a special position within 
the oligarcliie grouj) to particular individuals. Here 
again the good and bad arc mixed together ; for it cannot 
be denied that these more intelligent members of the 
tribe used their superior gifts in part to the prejudice 
of the others.* ^^’e find clear instances of this amongst 
the Australian aboriginals. 

Men of this kind, of whom we find one or more in 
nearly every tribe, are be.st described as “ magie-doetors.” 
Like the “ medicine men ” of the Indian tribes of North 
.\meriea, their name does not mean that they really 
cure disease or can help suffering members of the tribe. 
In most eases they merely profess to be able to do so 
by using certain mysterious means and exploiting the 
eredulity of their fellow men. 

The great majority of the race has, in this as in other 
matters, so far retained the ]>rimitive frame of mind 
as to show a great deal of imagination in face of imjiend- 
ing dangers, and the way to avert them. M e may sec? 
in this a weakness that the member of the human luad 
has inherited from his ancestors. The liability to a 
“ panic ” reminds us of the rapid spread of outbreaks 
of fear without any tangible reason in a herd. Amongst 
the ungulates this herd-fright is, like all the other features 
of flight, ]jushed to an extreme ; but even the Primates 
have a good deal of it, as we see in the mixture of tear 
and bravery in the ease of the monkeys. 

.\s far as man is eoneerned. we must eount a high 
degree of fear amongst the (jualities by which we would 
explain many of the peculiarities of his behaviour. The 
solitary large anthropoid apes, the gorilla and orang. 
have clearly got beyond this stage of fear, and display 
the same courage as the leading males in herds ; and 
there can be no doubt that individuals of the primitive 
human herd had this courage, though it was not a 
general eharaeteristie. And just as we find amongst 
gregarious animals that they freijuently “ lose their 
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licads ” witli terror, and bring on a disaster that might 
have i)ecn avoided l»y more sensible eonduet, so we find 
terror growing to the piteh of madness amongst primitive 
tribes of men. It is oidy in this sense that we ean 
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nnderstaiul a speeiid feature that all observers have 
notic(‘d in tlie Australians and other savage races — that 
they soine^ivncs die from fear of death, or, more ac- 
euratt‘ly. that imagining that some mysterious force 
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threatens tlieni with death does aetually lead to their 
death. Dr. W. K. Roth has given this tlie name of 
“ thanatoniania.” Tlie most curious feature of tiie delu- 
sion is that the threatening power is regarded as working 
from a distance, as a hostile force not in the immediate 
neighbourhood*, but of deadly efteet. 

This peculiarity of the inental life of the Australian 
savages, established over and over again with absolute 
certainty, cannot be cxplainerl in any other way than 
that it is due to primitive man’s ignorance about death ; 
which is, after all, only the complement of his ignorance' 
of the origin of the individual life. The cessation of 
life is to some extent intelligible to him Avhen he sees 
one man strike another down with a weajwn. In this 
ease he sees cause and effect. The Austi'alians call 
wounding, very expressively, in the childish English 
which they readily learn, “ killing a little bit.” Death 
is a matter of degree to them. AVhen the woimded man 
falls unconscious to the ground, he is like a man asleep. 
Something, clearly, has been <lriven out of the body. 
This “ something ” is the soul, the distinction of which 
from the body is a self-e\ ident matter to primitive man. 
He secs no sharp distinction between uneonseiousness, 
sleep, and death. Although he does not fail to notice 
the cessation of the vital functions at death, he is never 
quite sure whether tin; departed somcthijig will not 
rc'turn to tlie body, as he sees it tlo when a man awakens 
from sleep. Unquestionably, dreams have a great deal 
to do with this, and we can trace more than one develop- 
ment to their inllucnee. 

We have more than once pointed out the influenei' 
which the stimulation of the nervous system during 
dreams has ujion the imagination of primitive man. 
We have shown that before birth this stimulation alone 
is found in the life of the individual, so that for a time 
tlie dream-state is paramount, until the stimuli ol the 
external world gradually make themselves felt, and 
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ultimately predominate. AVe may now make a very 
important inference from this simple fact : that for a 
lonjf time the two kinds of stimuli of the imagination 
are of equal value and force, and that therefore the 
impressions and experiences of the dream have the same 
reality in the eyes of primitive man as tlie real events 
he sees wlien he is awake. AA'e see this very clearly in 
tlie ease of tlie European child. Dreaming is not merely 
a (piestion of when the child is asleep. There are half- 
states in which the imagination — the innermost part of 
the mental life— acts without control, and so blurs the 
frontier between reality and unreality that children often 
say they have seen or experienced things when they 
hav(' merely dreamed tluan. This often makes it look 
as if they were lying, but it is really a ease of genuine 
dillieulty of distinguishing between the internal stimuli 
— the imagination — and reality. I’rimitive man has the 
same dillieulty. He almost always remains a child all 
his life long. 

Tins is ])reeisely the basis of the rise of some indi- 
viduals, the magie-doetors, over the other members of 
the tribe; they recognise the limits of the real more 
clearly than the others, and they exploit the imaginative 
teirors of tlu' others by pretending to be able to avert 
the threat of injury from a distance, or to have the power 
of bringing such forces into action. 

The belief in the possibility of these actions at a 
distance probably arises in the imagination of primitive 
man, from seeing his fellows occasionally fall in a fit 
and die', just as if they had been struck with a weapon. 
The savage sees no visible cause. He supposes, there- 
fore, that the blow came from a distance, from an in- 
visible enemy. It is in that way that he interprets disease, 
Hence it is quite intelligible how the infectious diseases 
which the Europeans introduced into Au.stralia — scarlet 
fever, small pox, c\en measles — and which decimated 
whole tribes with fearful virulence, were regarded as 
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actions from a distance. The connection between an 
infection and an outbreak of illness long afterwards 
(so many days or weeks, according to the period of 
incubation of the respective illness) is far beyond the 
power of primitive man’s imagination. The Australians 
still refuse to believe that .syphilis, which was introduced 
by the Malay pearl-fishers into tlie northern parts of 
the continent, has anything to do with sexual intercourse ! 

But even when there is an external and visible agency 
which injures or kills a man, such as the bite of a serpent, 
the fall of a tree, or a stroke of lightning, the aboriginal 
cannot get rid of the impression that in the long run 
there was a man behind it, and that his will directed 
tliese non-human forces from a distance. 'This assump- 
tion, that there are more or less personal forces behind 
the actions of animals and everything that happens 
in inanimate nature, is a fundamental element of the 
mental life of primitive man. ( In association with the 
inability to distinguish between reality and unreality, 
which we have described, and the high degree of timor- 
ousness, it opens up new aspects of the story of the 
higher achievements of the race. 

But before we go into these and other consequences 
of this conception of the primitive mind of man, we 
must glance at the actions and importance of the magic- 
doctors. Although they have no sort of authority, 
they exercise a very considerable influence. They are 
generally men who in their expression have an air of 
craft and cunning. As a rule, they do not have any 
special marks of their trade ; though in a tribe of north- 
west Australia I found that the magic-man had a stick- 
shaped woven object in his beard, reminding one of 
the beards of many of the Egyptian and Babylonian 
statues. We do not know how a native comes to turn 
to the profession of magic-man. But as they are notori- 
ously deceptive, they probably, if they feel tliat they 
have the gifts, elect themselves to the office — possibly 
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with tljc aid of others of the same way of thinking — 
talking the usual nonsense to the other members of 
the tribe. 

The equipment is very simple in proportion to the 
very strong faith whieh the other tribesmen elearly 
have in their powers. It eonsists chiefly of small pointed 
stones, generally crystals. These arc eolleetcd — or so 
they pretend — in v(‘ry special localities, such as at the 
bottom of deep water ; whieh suggests that mystical 
ideas whieh we will consider later, have some share in 
the matter. Not having any clothes, the naked conjurer 
uses thi^ natural joints of his body— especially the elbows, 
arm-pits, etc. — for holding his stones. 

When he is called to see a patient, he begins at once 
to make a mysterious examination of him, to find by 
feeling him the scat of the injury that has been done 
to him from a distane('. At last, after a long and very 
grave manipulation, the other tribesmen standing I’ound 
with strained attention, he pretends to draw his crystal 
out of the body of his victim, and shows it triumphantly 
to the others as the cause of the illness. As some degree 
of recovery always follow’s this treatment, it is clear 
that hypnotism was known in the very first chapter 
of human history. The great importance of the psychic 
element in bodily comfort or discomfort runs through 
the whole race. The miraeulons cures of modern Eiirop(' 
go hack to the roots of humanity ; like the many other 
phenomena whieh show the old ideas of injuring from 
a distance or mental killing surviving until the Middle 
Ages, and even in moder!i times. 

We need only mention the “ evil eye,” The belief 
is not oidy found amongst many savage peoples, but 
it flourishes ineradieably amongst some of the nations 
of civilised Europe. Spitting at a man, also, is one 
of the practices whi<*h become powerful w’capons through 
psyehie foiee. Very probably the idea that there is 
something wrong in i)ointing at a man with the finger 
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is volated to some of the metliods used by the Australian 
magic-doctors to cure or to cause illness at a distance. 
The procedure is for the assailant to creel) '’P 
as possible to the unsuspecting victim, especially in 
the dark, when the tribe sits round the lire, and stretch 
a pointed object of some sort toward the man he is 
to kill. A pointed bone is regarded as the most effective. 
If possible, it is a human bone, but in default of that 
the bone of an emu or a kangaroo may do. The object 
represents the point of some apparatus that is supposed 
to penetrate into the body of the victim. 

The “ death-bone ” is manipidatcd in many different, 
and sometimes complicated, ways. It may be fastened 
to a cord of human hair, and this is often drawm some 
distance over sticks that are stuck in the ground, great 
care being taken that the hair cord does not touch the 
ground. At the end of the cord is a hollow bone, and 
this is imagined as a reservoir to receive the blood 
which is supposed to be drawn from the victim by the 
blow from a distance. When the magical performance 
is over, the death-bone is put back in its ease; and 
the whole is tied up with hair. It is believed that 
burning tbe apparatus will hasten or ensure the death 
of the victim. In other eases they are content with 
a piece of shell cut flat like a leaf ; this is ))ointed, like 
a symbolic knife, against the victim, and it is ordered 
in words to cut his throat or slit his belly. As a pre- 
caution the magic-man bends and moves the instrument 
about between his thighs, so as to avoid swinging it 
too wide, which might injure other men sitting near 
the victim. 

If the victim gets a suspicion of what is happening, 
he has two alternatives. lie either tries to avert the 
attack by calling in a friendly magic-man — to ward oft 
the foreign body which is supposed to be making for 
him — or he gives in, refuses to cat, and dies from the 
mental shock, believing that he is lost. If a man falls 
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Fig. 66. — Australian Wizards Trying to Kill a Man at a Distance. 
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ill, though no magic has been praetised against him, 
and dies, it is assumed that magic was the eause, and 
his relatives try to find out who was the ‘‘ murderer 
at a distance.” Here again the magic-doctors have to 
help, and they generally cast suspicion upon some man 
who is hostile to them. The methods of (inding out 
the supposed murderer are extremely original. The chief 
method is to inquire of the dead man ; he must give a 
sign. There is a reminiseenec of this in the Nibelun- 
genlied ; when the murderer, Hagen von Tron je, ap- 
proaches Siegfried’s corpse, the wounds l)egin to bleed 
afresh. And just as in the old Teutonic world death 
alone could expiate a murder, it was the same in primitive 
times ; and is, as a matter of fact, still the same. As 
soon as the murderer at a distance is detected, the dead 
man’s relatives come for vengeance, and do not rest 
until the guilt is expiated. Thus '' blood-vengeance,” 
the vendetta, so widely praetised amongst thu liUtin 
nations, is one of the primitive features of the ra(*e. 

The material of the magic ])rotccts a, man, and 
makes him important, just as sharj) and effective weapons 
do. Hence the magic-doctors keep their stonc\s and 
crystals very secret. They show them only occasionally, 
when they want to frighten j)eople by the look of them. 

From attack by means of thes(‘ magic stoiu‘s and 
shells to defence by the same means — to use tluan as 
what we call talismans or amulets — is an easy step. 
As a matter of fact, the objects arc worn round the 
neck in Australia for this purpose. We need not add 
that this symbolical conversion of the ancient weapons 
for action at a distance into means of protection has 
lingered in the life of the civilised nations of l^urop(‘. 
The superstition has survived, although the original 
meaning of such objects has been entirely forgotten. 


14 



CHAPTER X 


THE BEGINNINGS OF RELIGION 

T he world of ideas, of strange weaknesses, of de- 
duetions so strikingly eonsistent in their very 
absurdity, whieli our study of the place of magic 
in the life of primitive man has opened out to us, has 
other, and fart her- reaching, effects tlian those we have 
yet considered. Superstition has led us to the question 
of faith, to the question how religion arose in the mind 
of the primitive race. 

Th(‘ word reHf>io is Latin, and it originally meant 
merely “ connection ” : especially with refei'cncc to the 
connection which man seeks to establish with those 
objects or powers which are said to be “ supernatural,” 
or inaccessible, to his intellectual I’aculties. We might 
put it that by religion we understand the attempt to 
lind a solution of the riddle of c.xistence. In this purely 
realistic dclinition religion represents an ever-changing 
structure, compacted of ideas of the most diverse 
description. 

If, therefore, we venture, in a purely scientific spirit, 
to attempt to understand the origin of religion, we have 
to analyse the various and heterogeneous elements which 
have been put together to form a picture of a super- 
terrestrial world. It is a strictly logical deduction from 
all that w'c have yet seen to assume that at first man’s 
ancestors had nothing that wx' should regard as religion. 
So much may be said with confidence at least about the 
lowxr animal ancestors. As regards the later animal 
ancestors of the Primates, there is always the possibility 

iio 
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tliat in Ihoir mental life there were proeesses that fall 
within the limits of our subject. 

This division of human characters into those which 
came into existence before, during, and after the real 
making of man must l)c a})plied to mental, psychic, 
and moral cjualities as well as bodily features. The 
objects of which we thus explain the origin arc the 
various religions which we find amongst civilised nations 
as well as those of the lower races. There can be no 
question here of dealing with them singly. We have in 
a general way to cxj)lain the de -elopmcnt of all religions 
which arc characterised by a worship of gods or idols or 
one personal God. This last and highest form, with its 
moral attitude towaid life, must serve as a test w hether 
an evolutionary explanation of “ religion ” is possible. 

As a matter of fact, the condition of the Australian 
aboriginals again gives us very useful material. A great 
deal of what we have alrea<ly seen can be used in connec- 
tion with the pi’oblem of the development of religion. 
We have already seen, for instance, how strong a belief 
the savage has iir an unseen power, and that his childlike 
inability to distinguish between reality and unreality 
has very I'cmarkable consequences. One is, as we saw, 
that the Australian cannot understand death. From 
this comes directly one of the most important elements 
of all the higher religions, the belief in immortality ; 
which is, therefore, not to be regarded, as is so often 
done, as the laborious outcome of philosophical specula- 
titm. And in combination with the inability to see 
the causal connection between child-birth and sexual 
intercourse, the belief in immortality leads to the idea 
of transmigration, which avc find carried to its ultimate 
consequences — the worship of animals as temporary 
vehicles of human souls — in the oldest of civilised 
nations, the Egyptians. 

In order to explain the likeness of one person to another 
the Australians suppose that the soul of a dead man 
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lias entered the body of a newcomer into the world. 
At one time, indeed, they thought that the souls of 
their own dead were found in the white Europeans. 
The faet that the pigment whieh gives them their dark 
colour is in the skin, and that corpses become light in 
colour as the skin decays, and the pigmchit is dissolved, 
confirmed them in this belief. iMany an English convict 
or pioneer investigating the interior owed his friendly 
reception by the Australian tribes in case of need to the 
belief that he was one of their own people who had 
returned from tlu‘ dead. Sir (Jeorge Grey humorously 
describes, in the account of his expedition to north-west 
Australia (1837-0), how he was greeted as a son, and 
embraecfl, by an oUl woman. 

The belief in immortality assumes a special and 
far-reaching importance in the case of those individuals 
who oeiaipicd a position of distinction during life, either 
as warriors or magic-doctors. 'I’lieir power dot's not 
end with death. The survivors continue to fear them ; 
the more anxiously, as no one knows the present habitation 
of llu'ir souls. Nothing seemed too wonderful to ascribe 
to the ghosts of these men, as even during lil'e the magic- 
doctors had bet'll credited with the power of visiting 
tlu' camp at night in the form of an eagle and burying 
their claws in the bowels of the sleepers ! 

lienee wlu'ii we find the Australians in a constant 
state of fear of c\'il spirits, we must not suppose that it 
is a dread of personilied forces of nature. It is simply 
a question of the fear of men, of the dead, whose souls 
are imagined to be cs]iccially dangerous as they hover 
about in the dark. This fear leads them to propitiate 
the de ad as much as possible ; and this concern first 
expresses itself in care of the corpse. The soul might 
Avant to return to it, just as it goes in and out during 
sleep. So care must be taken of the body, and the soul 
must be indu(;cd to follow particular paths in case it 
returns. 



CANNIBALISM 


213 


The best means of doing this, to the mind of the 
earliest human savages, was that the siu-vivors should 
eat the body of the dead man. If the sold then wants 
to return, it must entei' the survivors. Tlie advantage 
of this is that^they will aequire the powers of the dead. 
Here we have the primitive nature and the eause of 
eannibalism. It is true that man-eating has liecn found 
in higher races, such as the Maoris, but that is due to 
a later modification of the old ideas ; it comes partly 
of cruelty and partly of abnormal desires. yVt least, 
George Forster, who aeeompanii'd Cook on his second 
voyage { 1772 -’)), very rightly doubted whether canni- 
balism in New Zi'aland was due to a seareity of animal 
food ; though avc ha\'e a number of authentic narratives 
which show that hunger docs at times lead to eannibalism. 
It has often happened in Clvina, as Men/el shows in his 
Kurzer Chinesische Chroiwlo^ia (lODO). Cannibalism has 
at one time or other spread over nearly tlie whole 
earth ; and prehistoric finds, especially at Krajiina, give 
e\'idenec of it in remote times. 

“ Eating the corpse ” has a basis of real motives. 
Th(‘re is a natural reluctance to lose beloved persons, and 
their bodies are eaten in order to keep their souls. The 
Australian never kills a man for eannibalistic purposes ; 
but the mother sometimes eats the flesh of ta dead and 
fieloved child, and keeps the bones, coloured red, beside 
her. This is plainly done with the idea of still keeping 
the lost one near. On the other hand, when an enemy 
is (‘aten, it is for the purpose of obtaining his strength. 
Wdicn the whole body is not eaten, tlu* fat near the 
kidneys, in which special pro[)erties are supposed to 
reside, is devoured. This idea of winning the qualities 
of others by physical means has survived in a superstitious 
form, and even in certain religious ideas. In this respect 
the Australian aboriginals lend a very favourable car 
to the teaching of the missionaiies in regard to the 
liUst Supper. They understand that Christ was a very 
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(listinguislicfl man whose flesh and blood they are to 
eat in order to become like him. 

Another way of keeping the dead in a form that 



Fi<i. 07.— Mi .mmifikd Cjiilu of Is’outii 
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corresponds as closely as possible to life is to mummify 
the body. The practice was, with the aid of certain 
spices (cedar-resin, etc.), carried to a high pitch of per- 
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ft'clion amongst the ancient Egyptians. Amongst the 
Australian savages we find it in its enidesl and most 
primitive form. The body of the dead is allowed to 
decompose until the external skin (epidermis) j)eels off. 
The body is then allowed to get thoroughly dry, and the 
process is assisted by putting it on a platform and lighting 
a lire underneath. The intestines are lirst removed. ,\t 
least, 1 found this done in the north of Australia, though 
the first Australian mummy discovered, in IS 1-5, and sent 
to Euro])e by Sir George (trey, liad not luul these organs 
removed. The apertures of the body (mouth, nose, 
etc.), had been carefully closed — partly sewn, and partly 
stopped up with emu feathers— as if to keej) the soul 
inside the body. In northern (Queensland, from which 
1 brought a mummy to Europe, the aborigiiuds have an 
unsavoury custom of smearing themselves with the fat 
and blood that drops from the body during munmtiliea- 
tion : again, clearly, with the id<‘u of securing the (|ualities 
of the deceased. 

After a time the body is ready to be treated. It is 
bent forward, and the knees are brought up to the head. 
The arms are ])ressed to the side of the head and tied 
with cords made from plant-fibres. The idea of this 
treatment is to chain up the dead. The real psychological 
key to the making of mummies is the combination of 
the two processes, conservation and tying-up. The dead 
is to be kept in a state as much like life as possible ; 
but, in ease the soul should return to the body, it is to 
be prevented from moving about as it likes and perhaps 
injuring the living. The method of dealing with it 
shows that the mummy is regarded as ecpiivaletit to a 
living person. It is put by the camp-lire at night, and 
there are little ceremonies in honour of the deceased, 
during which the body is so placed that it can see every- 
thing. The mummy is prepared in such a way that 
it can sit up Avithout support. 

The mummy 1 brought from Australia was the body 
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of a i)r(‘at warrior. Xardia. a very important person 
ot th(‘ tril)(‘ known as ili(* Hunji. Tlie i)()l(l-(lio(vers, 
wli(» had n(‘ai*ly exlerminat(‘d I he tribe, called him 

kinn- of Hoonji(‘." I h(‘ard of Ihe mnmmy, and got 
l\\v digo(‘i-s lo tak(‘ na* to th(‘ natixes. whom I |)ersnaded 
to sell m(‘ th(‘ii* ‘'king'’ and “rather." to'r a lew hand- 
kerehi( Is and other things l)onghl at a busli-store. Each 
of th(‘ nati\(‘s l)ade tarewdl to th(‘ mnmmy by a sort 
of spitting oi) the l)arc‘ skull. Roth calls this a “kiss/ 
but lh(‘ Anstialians (like* most saxages) do not kiss in 
the* Kurop(‘an xvay. Tlu* digge^rs adx ised me to hide 
lh(‘ mnmmy, as the* blacks xvould ec‘rtainly try to steal 
it (hiring the* night. At all ex (‘iits the y eanu* next morning 
and ask(‘d tor its rc'tnrn. 'riuy had had no rest during 
th(‘ night, and noxv o(T(‘r(‘d txvo skulls for it. Rut I 
ga\(* tluan turtlu*!' |n*es(‘nts, and liurric'd axvay ; and the* 
mummy is noxv in the* R(‘iiin Academy ol‘ S(*i(‘ne(‘.^ 

It is clear that in this pro(*ess of mumniilieation as 
pra(*tis(‘d by the Australians xve* haxc* the* surxixal (d‘ a 
x'cry ancient combination ot txvo ph(‘nomena xvhieh at 
high(‘i’ stag(‘s ot d(‘X’(‘lopment are* s(‘])arat(* and ap|)arently 
independent. That is xvhy in learn(‘d diseussions ot tin* 
subject there* is so mue*h tailure* to s(*e* the me‘aning ot it. 
One* ot th(*se j)henoni(‘na, the* pre‘paration ot the* mummy, 
go(*s bae*k through aneie*nt Egyj)t to the starting ])in\\{ 
ol‘ d(*x (*lopme‘nl . It has l)e*e*n prox ed that the* olde st 
mummies are* trusse*d as the*y are* amongst the* Australians, 
and that tlu* i’e*(*umbe*nt position is late*r. The other 
phe*nome*non. the* tying ot the l)oely, is a very common 
and xvidespread prae'tiee* (»t loxver raee‘S. 

It has long bc*en knoxvn that bodie*s ])i*e‘serx’e‘d in this 
xvay we*re tound in graxe*s ot the Xeolitliie* Age, anel are 
still tound amongst the loxve*r rae*e*s otte)-day. lint e*xperts 
xv(‘re‘ not at all agreed as to the* me*aning of it, anet some 
vea’v curious th(‘orie?s xvere aelvane*e‘d to explain it. For 

' Fora loni*oi* account and a full tlcvclopiucnt of Klaalsch's ideas on Iho. 
suFjcei, see his /)/r Tihhspsijvlmhi^ie dvr ll’australier 
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instance, tlic similarity of the doubh'd-up body to the 
position of the embryo in the woml) sngjfested to sonu' 
that the idea was that mother eartli slionld receive lier 
eliild once more into lier womb. This seeim'd to find 
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su|)})()rt in certain jiracticcs of Hk* Chiiu‘S(\ who n\ak(‘ 
walls round tlicir oraves as syniliols ol* ilu^ rcinah' 
])clvis. JUit it is impossible to ercalit the priinilivi* 
inteIlio’(*ne(* with s(‘ntimental fanei(‘s of this kind. As 
Uic'hard Anarse justly observes, “ sava^i^s ha\(‘ ipiiU* 
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(liftcrcnt, aiul much simpler and more natural reasons, 
for trussinf]^ the bodies.” The real reason is a wish to 
pr(‘\ent a ‘‘return” and free movement of the dead. 
Anarse has written a detailed study of the process as 
it is done to-day. We find it in the South Sea Islands, 
X(ivv (iuin(‘a, the Malay Arehipelaj>‘o, and the Andaman 
Islands. In India, in spite of the o*en(‘ral vogue of tlu 
praetie(‘ of burning the l)odies, the primitive ceremony 
of trussing has survived, (‘specially amongst the older 
(|)re-I)ravidian) |)C‘opl(‘s, who are in many respects very 
like the y\ustralians. The practice is also v(Ty widespread 
in Am(*riea and amongst the Eskimo. Amongst tlu‘ 
Al(‘utians it is still e()mbiiu‘d with mummifying. 

The ])ra(‘tie(‘ (‘V(‘n lingered until modern times in 
Europ(‘. \V(‘ (ind (l(‘rman ecclesiastical authorities for- 
bidding the tying of the limbs and hands of a corpse 
as late as 1798, and Anarse r(‘ports the custom in Saxony, 
Even in 1901 the body of a tramp was found at Ziegenhain 
(n(‘ar Jena) with th(‘ arms and l(‘gs bound with straw and 
th(‘ inscription : “ we will make it impossible for thee 

to stroll about.” In other parts of (Jerniany the gra\'e 
is dug \'(‘ry d(‘e]), or a lu‘a\'y stone laid on it, for the 
ex|)rc‘ss purpose of “ ke(‘[)ing the poor soul in the grave.” 
The handsful of soil that are still spriiikk'd on the eoHin 
originally had the same signilieanee. The custom is 
ek'arly older than Christianity, as Horace says in his 
Arehytas-Ode : “ Thrice be earth strewn over me.” 

In r(‘e(‘nt yc'ars it has been found that the trussing 
of the corpse goes back to the Old Stone Age. The 
skeleton of an Aurignaeian man found some years ago 
seems to have had the feet tied together. Many bodies 
buried in this way suggest the posture of a man in sleep, 
a!id they may be j)artly interpreted in this sense ; but 
ill the ove rw lu lming majority of eases it is clear that 
the bodies were bound. Indeed, the anxiety of the 
survivors that the dead should not return was so great 
that tlu‘y did not stop at binding the body. They adopted 
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other iiic.ans, and sometimes these were substituted for 
binding. 

Grave-stones, for instance, unquestionably fall into 
this category. They have not, originally, the pious 
meaning whi<^h modern civilised people read into them, 
but were at first intended to prevei\t the dead iVom rising 
and wandering about. The great heaps of stones in 
northern regions, which are the earlier phase of mcgalithie 
monuments, are of this nature, as Sehoetensaek has 
pointed out. .An extreme development of the idea is 
found in the F.gyptian ])yramids, which ar(‘ a colossal 
c'mbodiment of the idea of shutting down the dead : as 
far above the nah'c practice of the Australian aboriginals 
as the complicated Egyptian belief in immortality and 
transmigration is above the ehild-like fear of the 
Australians. However lofty the tree may be, however, 
the common root is unmistakable. The learned priests 
of Egypt, who were so clever at diq^ing the “ profane 
crowd,” were worthy successors of the magie-doetors of 
their ancestors as exemplified amongst the Australians. 

Hinding and mummifying the body are still piaetised 
in some parts of Australia. In otluT j)laces there are 
indications of a jiroeess substituted for these. The 
deceased is buried, but his big toes are tied together 
and his nails burned, so that he cannot eliml) out of the 
grave. There were, and are, in Australia itself other 
methods of burying which seem to belong to a different 
order of ideas, yet — at least in one respect — are connected 
with the belief in immortality and transmigration, which 
we have described. Particularly interesting is the 
practice of burying in trees, which is still widespread 
in the north-west of Australia, and was once much more 
common. It is the antithesis of the binding method. 
As the body is allowed to moulder in the open air on 
a tree, the soul is enabled to pass quickly into some other 
being. The eagles, Avhich are as numerous in that part 
of Australia as crows arc in Europe cat tlu' flesh and 
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tlius, as tlio natives believe, take the soul of the dead 
into themselves. From them it ean easily pass into 
the body of a woman, aeeording to their view of child- 
birth, which we have seen |)reviously. 

Th(‘ apparent contradiction b(dween these two methods 
of dealinjf with the dead is solved by the siniple reflexion 
that then' have always been great differences in the 
attitude of the living toward the dead, the return of 
some being ardently desired and of others dreaded. This 
would explain the entirely different method of disposing of 
them. 

The doctrine of reincarnation gives us further parallels 
between the Australians and tlu' Egyptians. There 
is a threelold division of the idea of the soul : first 
lor the soul living in the body, secondly for the 
period after death until it enters the animal which is 
the intermediary of its transmigration, thirdly for its 
entrance into a woman’s body. I learned the names for 
the two stages bc'tween death and rebirth amongst 
th(' north-west Australian tribe of the Niol Niol. The 
soul ol the dead which has not yet found rest in an 
animal body is called “ Njer ” : in the condition of 
rebirth it is called “ Ra-i.” Tlu' missionary Sti’chlow 
found that the Arunda of Central Australia have “ Ra- 
tape.” which agrees very well with “ Ra-i,” for the 
latter stagi'. It is the more remarkable as the Egyptians 
used the word “ Ka ” for the scad before birth; and 
Sanuu'l Laing, in his Iliimiin Origins, compares this with 
Era. a word used by the blacks of the Gold Coast 
with tlu' same meaning. These African blacks also 
clearly distinguish three phases, as was a common 
practice of the Egyptians and Australians. 

From all this it folk.ws clearly that the child-like 
ideas of so primitive a peoifli' as the Australians still 
are wen- I lie starting point of the development of the 
n'ligious systems of more advanced nations. There arc 
two |)oints that can and must be considered together 
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in this connection : first, the question how the belief 
in gods arose, and, secondly, the study of the way in 
which ethical ideas came to be connected with religion. 

As is clear from what wc ha\’e already seen, we have' 
here a combination of ideas that are not necessarily 
associated with each other. Without some belief in 
gods religion, in the generally aecejrted sense, is impossible, 
and so the Australians have no religion. Hut their 
ideas plainly contain the germ of the further development. 
Indeed, one cannot fail to sec that one can ])ass from 
their level to that of the most advanced religions by 
adding the belief in a personal god. 

When wc analyse the idea of a personal god we 
recognise that man has unconsciously imported a good 
deal of himself into his idea of (Jod. In what other way 
could personality b(‘ judged e.xcept on the Iniman standard? 
The anthropocentric point of view — the ])laeing of man 
at the centre of all things, even supernatural — is quite 
unmistakable. When we find God represented in the 
Old Testament as acting and feeling in a human way, 
w'c have clear evidence of a lower stage in the develop- 
ment of religion. It is a primitive god, a vindictive god, 
one whose work occasionally fails; and it is not such 
a very long way back from this to the Australian level. 
As the Austi’alians regard everything from the human 
point of view, and think every event nmst be an outeotnc 
of human power, the personal element is extraordinarily 
important in their lives. When an Australian meets 
with an accident — a serpent bites him, or lightning 
strikes a tree — ^lie docs not think of vague foi’ces, but of 
definite human beings, as having done the deed. When 
he dreads evil spirits in the gloom of the bush, he means 
that souls in the “ njcr ” stage are hovering about and 
may do him an injury. 

This means a very important relation between d<‘finite 
personalities and the manifestations of natural forces. For 
example, if a redoubtable fighter dies, and the survivors 
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arc uncertain of the whereabouts of his soul, and a heavy 
storm eonies on, they believe that it is the voice of the 
dead man they hear in the tlmnde)-. The streaks of 
lightning are the liery spears he throws. If another 
dead man is at sonu' other time or jdace regarded as the 
cause of tl;e natural phenomena, there is still a personal 
eonne(!tion. In each ease the dead savage plays the 
part of the god of tlnmder and lightning. Thus the 
savage’s childish fear of the soul of some dead warrior 
or magie-man is an embryonic stage of the fear of God 
in the higher religions. 

'I'liere are all sorts of stages possible between these 
two extremes. The supernatural powers that are ascribed 
even to the living are the starting point. The higher 
the repute of tlu' man was during life, the more his ai'm 
was dreaded, so much the greater god he is after death. 
Every tribe may have originally had its own gods ; 
and they were gradually thinned until only one of over- 
whelming signilieanee remained. Even the god of the 
Old T('sl ament is not without national eharaeteristics. 
lie is “ th(“ God of the .Tews,” it is said repeatedly. Had 
he been I'rom the start the god of all men, he might be 
charged with injustice to the majority. But he lights 
just like a man for his own people against strange gods 
such as those of the Egyptians. These are regarded as 
inferioi’ because they have no personal relation to him. 
lienee the (piite logical idea that “idols” are so many 
degenerations of the idea of God. It is only a personal 
god that can eommunieate with the living to the advantage 
of the tribe or people. He alone ean know the needs of 
individuals, and keep them from harm. Thus we reach 
the assoeiaiion of the idea of morality and of “sin” 
with the idea of God. 

On tlu‘ theory, which Avas once generally accepted, 
that men had personified the forces of nature, it was 
not easy to understand the punishing power of a god. 
All sorts oi additional hypotheses had to be introduced. 
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On the view we give here, whieh puts the personal 
element in the foreground, the relation between Clod and 
man is perfectly natural and logical. As we have already 
explained, the moral ideas of primitive man are identical 
with his social ideas. What is good for the trilx' is 
good, what liui’ts it is bad ; as it was in the earlier 
tlays of the herd. The older men, the tyrants of the 
oligarehie groups, watch over this herd-morality, and 
the younger men are, generally after severe trial, 
initiated to the group. These men were greatly dreaded 
during life, and they are still more dreaded after death. 
It is no wonder that, when anything is done in con- 
travention of the traditional precepts, the dead elder 
expresses his opinion in the tlumder, and devotes the 
delinquent to the fate of death from a distance. The 
angry god is at first more conspicuous than the benevo- 
lent ; as was the ease amongst the .Tews. Tims, according 
to the ncAv view, the idea of punishment became associated 
with the idea of Clod. 

The idea of a common home of men after death, 
with reward and punishment — tlie idea of heaven and 
hell — is not piimitivc ; nor is the idea of the devil. 
All these ideas are accretions, a rich overgrowth, upon 
the originally simple belief in a personal god. 

One advantage of the new view clearly is that it 
enables us to proceed direct from the primitive level 
to the highest stages, and to regard a large number 
of religions as divergencies, secondary modifications : 
like animal forms whieh have detc'riorated in their 
organisation from the original level. This is the proper 
vicAV, as Ave said, of religions of idols, Avhieh put scanc 
lifeless object in the place of the living personal God. 
Here again the Australians show ns the beginning of 
a development that culminates in the fetishistic Avorship 
of many of the African peoples. 

Amongst the Australians Ave find stones anti blocks 
of Avood which have quite an intimate relation to the 



224 THE BEGINNINGS OF RELIGION 


belief ill souls. Tliey were examined by Spencer and 
Gillen in Central Australia and by the author amongst 
the tribes of the north-west. These pieces of wood, 
sha[)ed into long flat boards, and often covered with 
rather good ornamentation, are clearly considered as repre- 
sentatives of jiersonalities. It is very diflieuk to ascertain 
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lh(‘ mil natiur of those objects ; in fact, up to the present 
no one lias done so. W. Fay calls them ‘‘ soul plates.” 
Ihey are ejirelully hidden away in such places as hollow 
tri'cs, and norvoiisly watched. As women are never 
allowed to see them, they must have something to do 
M’ith the se cret pre eeedings of the old men. The women 
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arc ignored entirely in everything connected with souls. 
There is no interest except in the fate of the souls of the 
men. In Central Australia the sacred piece of wood 
^Is^callcd the “ eliuringa,” and it is the best name for 
general use. It seems that eaeh individual has his 
churinga ; in fact, as I found in north-west Australia, 
sometimes two, a large and a small one. But what the 
objects mean is still uncertain. Certainly tliey are 
treated in a w'ay (red colour rubbed into them, conveyed 
to other tribes W'hich are sometimes permitted to see 
them, etc.), which suggests that they arc regai’ded as 
representatives of men : a fact that is not unimportant 
in connection with the origin of fetishes, A very little 
more, and the churinga of a dreaded dead man will receive 
divine honours. 

The idea of the amulet also enters the matter, as 
there is some connection between the churinga and the 
bits of shell worn for the purpose of magic or protc'ction 
from magic , just as there is between magic and worship. 
In order to injure or kill at a distance the Australians 
use the method of making a sort of doll to represent 
the person who is to suffer : a custom that prevailed 
Jicarly everywhere until the Middle Ages, and is not 
yet quite extinct. One is tempted to think that this 
may be the beginning of idols. The idea of pleasing or 
conciliating the gods by saerifiees is plainly not primitive. 
There is no such attitude toward the dead amongst any 
of the Australian tribes. The personification of natural 
forces, such as the sun and the moon, is also a later 
development. , 

The religions of the classical nations of antiquity, 
with their crowds of gods and goddesses, arc special 
developments of the human mind along the line of 
mythology. Stories about natural phenomena without 
any ethical implications, naive parallels between the 
movements of the heavenly bodies and movements in 
the animal world — these tilings arc not really religion. 

15 
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At llic most, they are amongst the elements which are 
built into the intricate structure of many religious 
systems. Here again we find the rudiments of them 
amongst the Australians in the .shape of a number of 
childish beliefs. When the savage is pressed by inquisitive 
whites, he — probably expecting some tobacco or other 
gift — often tells a lot of perfectly childish stuff that is 
sometimes taken quite seriously by missionaries, if not 
by more; learned inquirers. In all this, however, there 
is a nucleus of genuine native ideas of the most naive 
deserif)tion about natural phenomena, without any 
{•onneetion with fear or .soul-magie. 

In the Milky AVay, for iirstanee, the savage recognises 
the smoke of the eamp-fires. He compares the moon 
to a man who seemes a good deal of prey at one time 
and so waxes fat, and at other times gets little to eat and 
grows thin. The setting of the sun and moon is compared 
to animals creeping into their underground burrows. 
But there is no trace of worship of the heavenly bodies, 
although the blessings of the sunlight are certainly 
just as much appreciated by primitive man as by tlie 
animals. For this human nature is not necessary, and 
for that reason we take the relation to the sun to be 
one of a series of phenomena which were very important 
as regards feelings of pleasure and displeasure even in 
man’s animal ancestors. This brings us to a new source 
of impressions and ideas Avhieh ])asses into the history 
of the race from the pre-human ])ast and has contributed 
materi.-d lo the structure of religion. 

That the savage greets the rising sun with joy we 
cannot fail to see. Its light and warmth arc gratefid 
to him after the darkness and cold of the night. But 
there is no material difference between the savage greeting 
the rising sun and the song of the birds at daAvn. Neither 
can be called an act of Avorship ; or else both must be 
so called, 

; Another A'cry interesting example of ancient impres- 
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sions from the pre-human period surviving in man’s 
mental world is the ease of the serpent, wliich has had 
a quite special position in religion up to the very highest 
stage. ; It is conspicuous even in the Biblical narrative 
of the creation. Every thoughtfid person must ask 
how this ratlier repulsive creature comes to occupy 
this position in the venerable story of Eden, and is 
even made to thwart the plans of the Creator, In 
harmony with the mosaic nature of the whole early 
part of Genesis we may sec in it a fragment of some 
older legend ; and, as we now know that tlic serpent 
was a sort of divinity even in sucli civilised religions 
as the Babylonian, this is put in a new light. We find 
the dread of serpents and dragons in tlic mytliologies 
of nearly all peoples. There are parallels to “ George 
and the Dragon ” in the legends of many nations. 
Throughout the whole of Australia, in particular, there 
are stories told of a great serpent, living in the water 
in lonely places, as I confirmed during my investigations 
there. “ Wolhmgua ” and similar names are given to 
this fabulous creature. No native eye ever saw it, but 
all are sure of its existence. It is agreed that this serpent 
is the only being that can be said to be regarded by the 
natives as a super-human being : not a friendly, but a 
threatening, power, against which similar means must 
be used as against magical killing. 

The natives ilraw a picture of a large serpent in the 
sand, and then thrust a spear into it. Only the magic- 
men will go near a pond in which the creature is s\ipposed 
to live, and they often say that they get their magical 
stories from the depths of this pond. There is, especially, 
a lake in the mountainous district of the coast of north 
Queensland which the aboriginals believe to be the seat 
of a monstrous serpent. It is a volcanic lake : the 
crater of a volcano that was active in the Tertiary 
Era. Curiously enough, the natives say that once the 
earth opened there and the serpent crept out and devoured 
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nun. In other parts of Australia also there arc legends 
which suggest earlier volcanic activity iu the mountains. 
The rainbow is reoarded as a reflection of the serpent, 
or as itself a serpent; and credible witnesses, the first 
colonists of the Joeality, tell us that the aboriginals 
thr(‘w their lioonierangs at the rainbow in order to kill 
the serpent. 

Th(‘ dislike of serpents is (piite natural in view of 
i\ui harm they do in many countries, but there must 
be some special ground for this peculiar hostility. There 
arc gr(‘at numbers of poisonous serpents in Australia, 
and in th(‘ ease of some, such as the Death Adder 
(Aeantho|)his eerastinus), the cffe(*t of the bite is fearfully 
rapid. To show what part is played by poisonous 
serpents v\cn in climatic conditions which are iiot 
fa\’oural)le to the s])read of them, and as late as the 
higher stages of culture, we may jioint to the significance 
of the stork. Its mystic conneedion with the home is 
mainly due to its haliit of killing serpeaits, and so pro- 
tecting the family. The legend of storks bringing babies 
seems to be due to their annual migration to Africa 
and th(‘ fact, recorded le>ng age) l)y Ilereieleitus, that there 
are* ‘‘ little meai ” (pygmie‘s) in the interieir e)f Africa. 

lJut this natural fear e)f serpents is not enough. 
The serpent is a representative of its race : the reptile 
as eippeiseei to the* mammal. It is a remarkable fact 
that all mammals have an extraorelinary instinctive 
elreael eif all reptiles — ne)t merely poisonous reptiles. 
With an asteinishing cejrrcetness in judging their reptilian 
nature', the higher mammals- — it is particularly notice- 
able in the case eif nmnkcys — shrink freiin even harmless 
cree^ping things like lizarels, blinel worms, and tortoises. 
There e‘an be no doubt, then, that in the pre-human stage 
our anc(\stors shared this fear. 

This curious phenomenon is explaineel by a stuely 
of the evolutionary histmy of the twe) great branches 
of the land vertebrates and their relations to each other. 
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In spite of their meeting at a eommon root, the two 
lines of development are very different. That which 
culminates in the reptiles had an enormous growtli x ery 
early in the story of our planet, the Secondary Era, 
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wliereas the mammals occupied a very modest position 
during tliiit era, and it was not until tlie Tertiary that 
they attained the great development whieli made them 
superior to tlic reptiles. 

The long struggle of the two great classes of vertebrates 
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is not known to us in detail ; bnt we have evidenee 
enouf(li that there veas a fearful struggle. Thus the 
monkey’s fear of reptiles falls under the same heading 
as man’s fear of dragons ; both are reminiscences of 
tin; struggle! of the mammals against th^ir powerful 
enemies. That man as sueh can have had any knowledge 
of the gigantic monsters of the Secondary Era, remains 
of which lia\’(‘ been found in America and East Africa 
of enormous pro|)ortions, is out of the question. But 
tlie aneit'nt struggle had left sueh deep scars that the 
effects of them have come down from pre-human ages 
right into civilisation. Here the old dread and instinct 
to fly, which have been imprinted so deeply on the brain, 
came into eontael with natural phenomena of a different 
kind. 

Both \'oleanie phenomena and glaciers have to be 
considered in this respect. Streams of lava would very 
easily give the idea of great, serpent-like monsters. 
But, old legends also show' that glaciers were often 
associated with dragons. Even to-day we find traces 
of this in the popular language of the eastern Alpine 
districts. When a glacial stream ravages a district, it 
is said that a “ dragon ” has been “ let loose.” Possibly 
even the legend of dragons guarding treasure may be 
explained in the sense that sometimes glaciers, as they 
advancT, bury the sites of earlier mines. Siegfried the 
<lragon-killer may represent the victorious power of 
the sun wliicli forces the gold-guarding Fafnir (the 
gigantic dragon) to retire. 

These suggestions are just a few glimpses of the 
ideas inherited by the primitive race from pre-human 
ages. The religious structure compacted of so many 
elements is intimatc'ly connected with the last and highest 
developments of man’s powers. Originating in the 
mere terror of the herd, ethics has gradually become a 
new and higher branch of human activity, leading to 
a luller knowledge and appreciation of laws that arc 
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in tliemsclves independent of man. From level to level, 
with many reverses, the race has elimbed. In many 
respects the classic races of antiquity present periods 
of decay ; but on their ruins the northern peoples, who 
had lingered at a primitive level, raise a new structure 
of civilisation. 
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THE OLD STONE AGE 

U P to tlu‘ j)rc‘sont \v(‘ liave attcnii)tcd to give 
a picture of th(‘ beginnings of human culture 
gen(‘rally by combining material which we 
gallu‘r from a numlxT of different sources. Tliese 
sources ar(‘ obsca'vation of the lowest living represen- 
tatives of the race (generally called ‘‘savages’'), 
study of tlK‘ condition of those animals which are 
most ('losely r(‘lated to man, and the documents 
which w(‘ i’(‘co\er from tlu‘ soil of Europe, telling us the 
lif(‘ and habits of tlu‘ primitive* men who settled here* 
tens of thousands of v(‘ars b(‘for(‘ the* areat le*e Aae. 

We* must, of e'ourse*. assume* a link of ])hysie*al relatie)n- 
ship b(*twe‘e*n the* xarious beings who are thus epioteel 
as witiu'sscs to the* e*ultural side of man's elevek)pment. 
Wv hav(* already, in pre*vie)us ehapte*rs, stuelieel \arie)us 
aspee'ts of this problem, the solutie)n e)f which will throw 
light ui)ou the position e)f the anthre)peuel apes in relation 
to the* \arious rae*es ot men. In particular, we stressed 
the* very close* atlinity e)f the larger man-like apes — the 
orang, gorilla, anel ehimpan/ee — to man ; pointing out, 
howe‘\ cr, that these* ape*s must nejt be regardeel as 
aiu'e'stial fe)rms, but as me)re e)r less degenerate eeaisins 
ol the* more sueee'sslul human family. No doubt this 
ret rogre*ssie)n e)l se)me branch e)r e)ther from the primitive 
root oe‘e*urr(*d many limes independently. At all events, 
it Icel in the Asititie* \\e)rld te) the orang, anel in the African 
region te> (he ge)rilla and the chimpanzee. 

this separation into eastern and western tvpes is 
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entirely in harmony with the faet tliat a similar division 
has recently been recognised in the human family, both 
as regards living races and the primitive representatives 
of onr race whose fossil remains we find in the soil of 
Europe. We ninst now develop what we have said on 
this subject, and consider more closely tlie two types 



I'k;. 71. — Tin-: Prijiistohic Siiki/ieh at Thayncen. 


of fossil Euroj)CHii Iiiinianity, the Neanderthal raec and 
the Aurignae raee. 

The study of the early fossil remains of man in 
Europe is eoidined to the last few (l(‘eacles. \\ had to 
wait for the d(‘velopment of mo(h‘rn j>'eolo<>y to ])rovi(le 
the methods of research by means of which we could 
confidently determine whether fossils were* ot ^reat 
antiquity or not. Tlie diflieulties to be overeonn* will 
be realised when we say that in the course of long ages 
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the; {frouiul has l)CTn distui-hcfl over and over again, 
and also that the remains of a man who had lived in 
a late; jee rieeel niiglit e-e»nu; to be burieel in strata containing 
the; re)ssils anel e)the‘r relie-s e)f a nnieli earlier period. 
Tlie-se- elislnrbane-es eef strata have e)ften Ijeen observed, 
anel they have IVeepiently led men into error. It is, 

I he refeae', edways lU’eassary te) examine ^'ery carefully 
whellier the' elepeesils in wliie-h we lind human remains 
iire; unelislnrbeel, eer if they heive been subsequently 
elisarrangeel. Tliis is ])artienlarly nee'cssary in the ease 
eef linels in e-averns. yVs they were the hemies of the 
priniili\e‘ hunters eef tlie lee Age, tliey are very gooel 
spe>ts in wliie'h tee leeeik feu' fejssil or cultural remains 
of the' time'. Hut these e-averns have been used over 
anel eiver again by elifferent generations of men; and 
Ihe'y were'. me)i'e'e)ver, often preferrc'd as burial-places. 
On ju'e'e)unt eef the imperfect methexls useel in the early 
ye'ars lu'arly all the linels of human I'emains before 1880 
are se'ie'idilieally unre'liable and must be regarded with 
re'se'i've' ; unless the re are; ('crtain anatemiieal eharactcr- 
istie's e)f the beeiu's which make it epiitc clear that they 
be'leeng te) a primiti\ (' race e)f which we have independent 
anel e'eailielent kneewledge. 

Apart IVeeni elisturbanees, a dc'posit can bo chrono- 
le»gie'iilly ele'te'rmineel by the objects contained in it — 
eultund relie's as well as fe)ssil remains of animals. 
Thus whe'ii we line! metal implements in a deposit, we 
infe r that we are dealing with e)ne of the latest deposits, 
l)e'e'j»use a kne)wledgc e)f the use of metal mainly falls 
within the histe)rieal j)eriod ; in central Europe, at all 
e'W'iits, it e)idy ge)es back a few thousand years before 
the t'hristian era. If there are no pieces of bronze or 
ire)n at all, but merely stone implements, we obviously 
ha\ e a ch posit of the Stone Age : the time when man 
had only s'aau tools to shape his wooden weapons and 
to kill ami cut up animals. 

The Stt)ne Age differed in different parts of the heart 



DURATION OF THE STONE AGE 235 


as to the time it lasted. In many places, such as Australia, 
it still continues. It is, thcrcfoi’c, a question of relative 
not absolute, figures. In most places tire Stone Age 
is olfler than tlie Metal Age. But in comparing a number 
of regions, a i^^tone Age relic, say, of ancient Germany 
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may be more recent than a piece of bron/e from ancient 
Egypt, because in some places — north Europe, for instance 
— the Stone Age lasted longer than in others (such as 
the Mediterranean region). 



Fig. 7^. — SoLUTUEAN (left) and Neomthu: 
Aiirow-iieads. 


{ Relics of the Ston e Age, in turn, are divided into 
earlier and later. To some extent the difl'crence is in 
the making of the instruments thcmseh'cs. It is only 
in the later deposits that we find artificially ])olishcd 
stones or implements with a cii’cular hole bored througlj 
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tlicDi. Snell objects are just tlie same in ancient Europe 
as in the South Sea Islands to-day. Sonu' of the 
Australian implements are intermediate and show a 
rudimentai’y sta.ye of polishing'. 

Conlinine' our attention to Europe, the finding* of an 
article of this sort shows that the deposit belongs to the 
New Stone or Neolithic A»e (Oreek neon Jitho.s -■ new 
stoni'). as (list inj^'uished from tlie Old .Stone or Paleo- 
lithic Aj^'e [jKiloios lithos - old stone). How I’ar back the 
Neolilhie iioes we cannot say. It is impossible to assiou 
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(l(linil(‘ liinils. IiuIittI, th(‘rc* is always soniethiiyi*' 
arbitrary alxiul su(*h classilications. Wc can do no 
inorc‘ Ilian say in a oviua'al way that the Xcolitliic* Age 
in Knro|)(‘ stretches hack many tlioiisaiuls of years — - 
th(‘ teiulcaiey at present is to say al)out 1 (),()()()- -before 
llu' birth of dirist, and that in the later period of it at 
l(‘ast man >\as in jxissession of agrienlture and domestic 
animals. (le had, moreo\er, made a furtlier discovery 
of gn at iinpta’taiK'i' in his life — pottcay. Man of the Old 
Stvine Ag( had not baked earth into vessels for holding 



EOLITHS 


liquids. So far throuoliout lliis ^v()rk \\c‘ have not said 
ii word about agriculture, cattle-rearing, or poltcav. 
It is veay important to understand that tlu'sc* belong 
to a later and higher lev(‘l wliieh the Australian has not 
reached. Man in Europe certainly did not rcaeli this 
stag(‘ until after tlie Ice Age. ^Vlu‘n(‘^c‘r ^\v find ])its 
of pottery, we can, (piit(‘ apart from tlu‘ stoiu^ imj)I(‘m(aits, 
(‘onclude that we arc dealing with a deposit at hast 
later than the l(*e Age. Other marks of the recent natur(‘ 
of a deposit are th(‘ bones of donu^stic animals — th(‘ 
dog, sheep, goat, and pig. 

Apart from ])olished weapons, th(‘ stone imj:)lem(‘nts 
themselvc‘s are not enough to date a d(‘posit, as, to a 
(‘(‘itain (‘xtent, the same types contimu' from (arliea* 
to later l(‘vc‘ls. Even the inost primitive^, tlu‘ Eoliths,*' 
are found in later |)eriods alongside the bettca* im])lenu‘nts. 
The Eoliths of th(‘ now extinct Tasmaniaiis show us 
the varied us(‘s that might b(‘ mad(‘ of th(‘S(‘ crud(‘ 
im{)l(‘m(‘nts. The Tasmaniairs t(‘ro-watta " was i\ 
universal instrument, s(‘rving foi* all th(‘ daily luc'ds. 
Th(‘r(‘ was no spe(*ialisation. One stoiu‘ was us(‘d for 
(Mitting, scraping, hacking, hammering, and boring. 
It was us(‘d for making tiu* wooden sp(‘ars and other 
missiles, cutting meat, climbing trees, cutting womeirs 
hair, or making th(‘ ornamental scars. No doubt the 
Eoliths of the primitive European were used in the sanu^ 
way. 

The Old Stone Age is coextensivT with the existence 
of the race on the earth, t)ut there wer(‘ various stages 
in it ; and tliey are clearly delined as far as Euroj)e is 
concerned. In other continents the distinction is not 
altogctluT applicable. Although stone; implements of 
the same fe)rm as those usexl in Eure)[)e are known in 
Asia and Africa, the* soil ejf the*se e-ontinents has not 
yet been suniciently stuelie‘d te) enable* us to lit the*se 
implements inte) the* general ste^ry of the* rae*e‘. Even 
in Europe any attempt to elistinguish eliflerent ])hase‘s 
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by means of the instruments themselves must be made 
with great caution. 

The French experts of the last century, who drew up 
a precise scheme of stages, thought that it was possible 
to name periods after certain forms of instruments. 
However, the idea which w'as the basis of the extreme 
classification adopted by Gabriel de Mortillet — the idea 
that the men of any particular time used only particular 
types of implements — cannot be sustained. Older 
instruments remained in use when new ones were 
developed, and the change w'as not likely to take place 
all at once over a considerable region. 

Moi’c recent authorities have attempted to extend 
the French division of periods to regions outside Europe. 
These strained attempts at classification lose sight of 
the evolutionary point of view, to which one ought 
always to adhere in considering the spreael of the race 
over tlic earth. Higher and lower stages of culture 
have always existed simultaneously, and often not far 
apart from each other. Just as animal types have survived 
in some })lae(‘s and been extinguished in others, so there 
would he differences of culture existing at the same time 
in different sections of the human race. This is strikingly 
illustrated Avherever white colonists settle amongst 
aboriginals. \Mien we understand Mortillet’s scheme 
in this sense, we get a rational position. The various 
stages which he <listinguishcd Avcrc named after the 
places in France Avhere the first considei’ablc finds were 
made : a method Avhich prehistoric science borrowed 
from geology. The names retain their historical interest, 
and, Avhen avc take them in the broader sense and with 
the limitations we have indicated, it is as well to continue 
using them. 

Mortillet regarded as man’s earliest implement an 
object which. Ave noAV regard as in quite an advanced 
stage of development. This is AA'hat the French call 
the coup dc poing (Fig. 75), the “ hand-a xe.” It is so 
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named because it fills the hollow of the hand (having no 
handle). It is an almond-shaped object, both of its 
convex sides being entirely worked by chipping. The 
first place where this was discovered was a small village 
near Paris named Chellcs, where the deposits contained 
numbers of bones and teeth of elephants and rhinoceroses. 
The period to which the instruments belong Avas therefore 
called the Chfillean Period. 

Similar, though sometimes smaller, objects were 
found in the valley of the Somme, in the north of France, 



Fig. 75. — Thk Achkulkan IIand-axk. 


at Amiens and Abbeville : a classical spot in the study 
of man of the Ice Age. It was here that Boucher dc 
Perthes worked for fifty years during the nineteenth 
century, digging out his proofs that man had been a 
contemporary of the great extinct pachyderms : a view 
which then met with the most violent opposition. 

Mortillct gave these smaller Chcllcan-like objects the 
name “ Achculcan,” after St. Acheul, a place in the Somme 
valley. Under the same title he included other imple- 
ments which were found there : for instance certain knife- 
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like flat inij)kn)(‘nts witli a smooth flaked surface on 
one side, such as one gets by striking a segment off a 
l)loek of (lint, and tlie other side chipped. 

The third plaee of finds to be immortalised in Mortillet’s 
scheme is in the soiith of France : a plaee that has become 
a classic in prehistoric science. This is the Dordogne 
Department. Tin* (kironne, with tevo sources, the Doi’c 
and the Dogne, which provide' the nanu' of the Depart- 
ment, flows from the highest part of the volcanic central 
tahleland of the (’antal. There is a smaller stream called 
the Vk'/.ere, which has made a very winding bed for itself 
tfirough a plateau of Jurassic limestone, at a time that 
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we must i)ut about the beginning of the (ilacial I’criod. 
Probably it was the melting waters of local glaciers on 
the central plateau, which used to be higher than it is, 
that curved the river’s bed, and it then remained unaltered 
tlu'oughout the Ice Age. Otherwise we could not under- 
stand how the Vezere valley, with its eroded over-hanging 
rocks {(ibris) and grottos, became and remained one of 
the ehi('f seats of Paleolithic man. 

The immense ti'casures in the shape of Paleolithic 
remains that are accumulated in this valley were first 
opened up in the sixties of the last century by Lartet 
and Christy. They investigated a grotto known as 
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“ l.e Mousticr.” It was upon the remains and stones 
1‘ound here that IMortillet based tlie name “ Mousterian 
Period,” laying stress partienlarly on eertain small 
instruments of a long and almost triangular sliape— 
“ Mo\isterian points ” — which, like tlie St. Aeheul type, 
have only one' surface marked (Fig. 7(5). 

The fourth place of discovery that eoneerns us here 
is near Macon, not far from Lyons. At this spot there 
is a hill which rises gently on one side, but it is nearly 
vertical on the other. At its fool is the little villam; 

CT 

of Solutre. There are here enormous quantities of 
horses’ bones from the (flaeial Period ; the skulls arc 
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broken open, showing that the warm brain was regarded 
its a delicacy by the ancient hunters. One is not very 
imaginative in supposing that they drove the horses 
over the hill and made them kill themselves by the fall. 
JY'rhaps they were themselves on hors('back as they 
brandished their spears, the points of which we inay 
recognise in the peculiar, laurel-leaf shaped objects, 
elaborately worked on both sides, of which we find large 
numbers amongst the remains of the horses. From 
these Mortillet gets his “ Solutrean Period.” lie might 
just as well have taken the Vezerc valley, as similar 
objects have recently been brought to light there by 
Hauser’s excavations in the “ Langeric intermediaire.” 

16 
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The last of Mortillct’s titles is also eonneeted with the 
Vezere valley. A steep cliff near Lc Mousticr, close to 
the y)ank of the Vezere, bears the rnins of an old castle 
which is known as “ La Madeleine.’’ Under the shelter 
of this roek-eliff Lartet and Christy discovered the 
first si)eeinien of the artistic woik of the men of the Ice 
Age, in the shape of a drawing of a mammoth on a plate 
of bone. The instruments associated with it were small 
line knives, often of very delicate and careful Avorkman- 



Fig. 78.— Magdalknian Implements. 

ship. Cpon these Mortillet based the “ Magdalcnian 
I’eriod ” and type of implement. 

jMortilleCs scheme was later enlarged by French 
experts, especially the Abbe Breuil, to the extent that 
a new type was interpolated between the Mousterian 
and the Solutrean, the “ Aurignaeian Period,” called 
after the town of Aurignae in the south of France. It 
is eharaeterised by flat, longish (often oval), small instm- 
inents, which are Acry carefully Avorked at the edge on 
one side, a.ud A cry often run to a sharjA point at one end. 

Quite recently (lOlC) the SavIss archaeologist Dr. Otto 
Hauser, Avho has, Avith the aid of a staff of trained assistants 
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and excellent .apparatus, systematically explored the 
Paleolithic stations in the Vczdrc valley since 1005, and 
is to-day the highest authority on Paleolithic culture, 
has introduced a new stage — the “ Micocpiian,” named 



Fig. 79. — Micoquian Implements. (Hauser.) 

after his finds at l.a INIicoquc — between tlic Moustcrian 
and the Aurignacian. In his comprehensive work La 
Micoque, die Kultur einer neuen DilutiulrasNC (1916), 
Hauser shows that we have here a special culture of a 
remarkably mixed character. (It resembles the Acheulcan 
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iind INroustcrian on the one hand, and the Aurignacian 
on tlie other, but it has also various types of implements 
whieh eannot be redueed to these.) “ It is,” Hauser says, 
“ neither a transition-stage from the Aeheulean to the 
Mousterian, nor to the Aurignacian, but, an entirely 
independent settlement, which, to judge by the thickness 
of the stratum (seven feet), must have lasted thousands 
of years.” Ii\ the course of an iiwestigation in 1916 
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Hauser traced the Mieoquian culture at various places 
in (Jerinany and SAvitzerland. 

IMien we survey these various types of culture, we 
see very clearly that there has been a successive improve- 
ment in the making of the implements. On the whole, 
moreover, this improvement can be compared with a 
succession of periods which we can gather from a quite 
different source — the study of the deposits made by 
glaciers and livers and the animal remains contained 
in them. 

Even within a particular set of deposits we can often 
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but also those made of bone, ivoiy, and horn, which 
are found in great abundance in the later deposits. 
It is these which enable us to understand what scenrs to 
he an occasional deterioration of the stone implements. 





246 THE OLD STONE AGE 

At tlic same time there is a growing feeling for and skill 
in art whieh shows that the men of the Aurignacian, 
Solutrean and Magdalenian eultures, had reached a 
relatively high level, altlioiigh they had no agrierdture, 
domestic cattle, or pottery. The men of these periods, 
with their artistic sense, contrast very markedly with 
those who matle the instruments of the earlier Mousterian 
Period. I’liesc instruments, for the most part, are little 
above the level with which we arc familiar as the lowest 
stage of stonc-w'orking : cither in the case of the low^cr 
ra(!es of modern times (Australians, Tasmanians, etc.) 
or in the earlier deposits in Europe, some of which, at least, 
belong to a time before the Ice Age. These arc the 
intpU ments we have already called the “ Eoliths.” 

It is the special distinction of the eminent Belgian 
archaeologist Rutot to have shown that there arc great 
numbers of more primitive implements than the Chcllean ; 
and that there are still earlier deposits — now' sometimes 
called the Pre-Chellean — whieh contain a gradually im- 
proving series of implements leading up to the Chelleau 
hand-axe. These Hints are only sharpened at one edge, 
and the woi king of them only gradually extends to the 
whole surfaee. In many the chipping is so slight that to 
this day many authorities will not admit that they arc 
human “ artefacts,” and maintain thfit the same forms 
are produced by accident in nature. Rutot has determined 
a whole succession of Eolithic stages in Belgium. Hauser 
has recently discovered them in the south-w'cst of France. 
Harrison and others have collected large numbers of 
them in Kent and at other localities in the southern and 
eastern counties of England. Sir E. Ray Lankester 
and others have contended that a further (though more 
advanced) type of fliut implement, the “rostro-carinate,” 
comes between the Eolithic and the Chcllean. 

Generally speaking, it is a question of very simple, 
uniform, crude types of scrapers, borers, scratchers, etc., 
such as clearly ser\c the purposes of the lowest savage 
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hunters. Wherever there was no reason or impulse to 
change, these crude implements persisted all through 
the Tertiary Era, and even during the lee Age, by tlie 
side of more finished implements. In tlic controversy 
over them 4 is often said that the constancy of the types 
is a proof that they arc accidental productions, not the 
work of man. The argument is unsound, as these Eoliths 
ha\'e persisted until our own day amongst lower races 
such as the Australians and Tasmanians. 

The Eoliths arc now generally admitted, and they 
correspond entirely to the universally accepted view of 
man’s gradual evolution. The earliest Chcllean imple- 
ments must have had a long series of far cruder pre- 
decessors ; and the worked stones of the Tasmanians 
in particular, are survivals of these. Possibly for ages 
man used only sticks and unworked stones. Then came 
tlic Eolithic stage — a very prolonged stage — as tlm 
remains show. Next come, according to most of the 
English authorities, the “ rostro-carinatc ” implements, 
showing a distinct advance in development. The later 
successive stages of the Old Stone Age arc as we have 
indicated : the Chcllean, Achculcan, Moustcrian, Mico- 
quian, Aurignacian, Solutrean, and Magdalcnian. We 
turn now to the men who lived through these advancing 
periods and wintered through the great Ice Age in 
Europe. 
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I'HE REMAINS OF EARLY MAN 

W HEN we study the stone implements of 
tin; lee A<>e in Europe we are compelled 
to suppose that at least two different types 
of men are responsible for the manufacture of them. 
'I'here seems to have been one liuman type of a pro- 
firessixc character, which mad(“ orcat progress during 
tlie lec! Age and attained a r(“markable artistic 
skill ; and another, more backward type, that lingered 
at the stage of primitive culture that had preceded the 
lee Age. The bones we have found in the last few 
<leead(‘s haxe made these two types known to us. The 
backward type was the Neanderthal race : the progressive 
tyj)e was the Aurignae race. Of the various stages of 
eidture distinguished by Mortillet we can safely ascribe 
the Moustcrian to Neanderthal man, and at least the 
three following j)hases to the Aurignae race. 

There seems to have been a third human type in 
eonneetion with the ISIagdalenian (ailture ; and, taking 
the name from the places in which bones of this race 
w'ere first found — the roek-shelter at Cro Magnon, in 
the Vezere valley — w'c may call it the Cro Magnon race. 

VVe hav(‘ already warned the reader that the expression 
“ Ice Age ’ must not be understood to mean a period 
of uniform temperature with no change of seasons. 
Perhaps the j^hrase generally used in seicntilic W'ork, 
“ Glacial Period, " is better, as the chief eharacteristic 
of the time is the colossal extension of the ice-cap round 
the North Pole until it reached central Europe. But all 

ei,s 
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the liigh mountains of tlio earth at tliis time had. aeeording 
to their elevation, a mantle of glaeiers, flowing down 
over the plains. The Alps, and the Seandinavian. 
Scottish, and Welsh mountains, all poured sluggisii 
streams of ice over the surrounding country. 

As to the causes of the lee Age we must be content to 
say that they are not suflieiently known. The most 
plausible of the many theories advanced is that of tlu' 
distinguished Swedish chemist Svante Arrlienius : that 
the Ice Age Avas due to chemical (*hanges iji the eartli's 
atmosphere in eonneetion with great volcanic outlmrsts. 
The vast volume of carbon dioxide 2 )oiired into the 
atmosphere by the A'oleanoes of the Tertiary Era seems 
to be responsible for the mild climate Avhieh 2)reeeded 
the lee Age even in the north of Europe. There was 
during the early Tertiary in Spitzbergen and (Ireeidand 
a sub-tropieal flora that is inconsistent Avith a Polar 
night such as aa'c have to-day.^ 

Confining ourselves to facts Avhieh are av(‘I 1 knoAvn. 
Ave may say that Europe before the lee Age Avas eonneet('d 
Avith Africa by land-bridges and Avas, even in its animal 
popidation, not A^ery different from the southern continent. 
Large pachyderms — elephants related to the African 
elephant of to-day, the southern elephant and the ancient 
elephant, and the Etruscan and the Merekian rhinoceros — 
Averc the chief representatives of the animal Avorld in 
our latitude, Avhen the ad\'ance of the glaciers from the 
heights of Scandinavia and the mountain chains of 
Europe caused a mighty disturbance of the animal and 
plant Avorlds. Great numbers of ungulates (deer, ante- 
lopes, and horses) and carnivores (hyenas, lions, tigers, 
and hears) made uj) the jAicturesque animal Avorkl that 
noAV had to give Avay before the cold Avhieh brought 
about the extension of the glaciers. These animals 

’ The lee Ages- there have been four -are now generally altribiiterl to 
the rise of mountain chains, and voleanie phenomena are regarded as a 
secondary inlliience on climate. [J. M.] 
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Iiiul for aocs been hunted by a savage type of man, who 
had found in tlie eongenial eonditions of his life no stimulus 
to advancement. 

Tliis j)riniitive human being was, like the animals 
Ihemselves, an African. He belonged to the Neanderthal 
race, the skeletal features of which we now know well 
enough, from the numerous remains we have found, to 
establish its relationship to other raees and to the 
antliropoid apes. 

.The. finding of the first skeleton at Neanderthal in 
IHafi has been described in the Introduction. It at once 
caused ectnsiderable excitement on account of the gorilla- 
like fore part of the skull. The (piarrymen who found 
I lie skeleton in a fault of the Devonian limestone, had 
thrown the bones away, not believing for a moment 
tliat such robust thigh-bones could be human. We can 
<piite understand how they took them for remains of a 
bear ; such as were often found in that deposit. liUekily, 
a teacher, Dr. Fuhlrott, saved the bones. The skull, 
with its great gorilla-like ridges over the eyes, was partieu- 
iarly interesting. Of the lower jaw, unfortunately, there 
were no traces ; but there were the two thigh-bones 
and some jiarts of the arms (Fig. 1). 

In England and France the bones were speedily 
recognised as those of a low human type, but, as was 
explained in the Jntroduetion, they wex’c generally re- 
jected in (fermany, largely through the authority of 
Frofessor Virchow. Even the seientifie man to whom 
they were first entrusted for examination. Dr. Schaaff- 
hausen. was not sure of their great antiquity, but con- 
cluded that, on the whole, they represented a race living 
in Oermany when the Teutonic tribes arrived ! He and 
Fuhlrott presented their views at the Seientifie Congre.ss 
held at Honn in 18.^7. but theie was not one seientifie 
man present who would accept them. Huxley and King, 
on the oilier hand, fully recognised the human character 
and gixat age, and gave the bones the name of the 
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Xcandertlial man/’ The Cerman Professor Mayer 
seornfiilly retorted, aoainst Iliixky- tliat thvy ^vere the 
bones of a Monj^olian Cossaek of CherniehelPs army- 
eorps of tlic year ISll/* Profc^ssor Warner elaimed 
that they 'Nvcrc the bones of an aneient Dutelunan/' 
Others thought that they were th(‘ bon(‘s of an old 
man of the Merovingian period/' an '' idiot/’ a savage 
who liad wandered into Europe, a Pelt/' and so on. 
Virehow, as lias been said, deelared the bones “patho- 
logical,” and for decades they were little regard(‘d. 
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The second find was made i» 1886 by the lielffian 
jreologists Fraipont and Loliest, in the cavern of Spy 
d’Orncau, not far from Namur. No geological details 
were available about the Neanderthal bones, l)nt the 
,(Spy discovery was registered with seientifie correctness. 
Digging into a thick deposit in the cave, the in\ cstigators 
came at a depth of a few yards upon l)ones of I lie mam- 
moth, the w'oolly rhinoceros, etc., and crude human 
artefacts. Together with these, in an undisturbed 
layer, were the remains of two skeletons, the skulls and 
jaws, though much broken, being iii a good state of 
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preservation. The; skulls liael tlu* same great ridge\s 
ove r tlie e‘ve‘s, anel the Iimb-l)e)]K's the same extraorelinary 
robust iu‘ss, as those* e)!* the Xeanelea’lhal man. 

The* pale‘ontologist Fraipont, wlie) imelerte)ok tlie ex- 
amination of tlu* remains. re*pe)rte*el in 188lj that tlu* new 
elise*o\ (*ry was '' an imassaiial)le ])roor of* tlie soiinelness 
of th(‘ theory ol‘ a Xeanelerthal rae*e." Iiate‘r the dis- 
tinguished anatomist (iustav Se-lnvalbe studieel the skull 
in comparison with that of the* Xe*anelerthal skeletein. 
and I did the* sanu* tor tlu* limbs; anel at last, in the 
year 1 ()()(). the* Xeanelerthal race was lully reeeignised 
in (ie‘rmany. 

It happened that a thirel discovery ejf Neanderthal 
remains was made in tlu* same* year. This time* it was 
in Croatia. Uare'ly was a se'ientilie* elise*e>ve*ry maele* more 
op|)oi*tune*ly ; inele*e‘d. I deuibt if* the Xeande‘rthal race* 
woulel liaxe* b(‘(*n l•e*e*ognise*el so promptly anel gene*rally 
it it hael not b(*(‘n tor this linel ot fragments eit a skull 
at Krajiina. The* Agram pre)te‘ssor eit pale‘onte)le>gy, 
(loi'janoN'ie* Kranibe‘i-ge*r, was inve*stigating a e*avern in 
the valley ot the Krapiniea ne‘ar Krapina, anel had come 
ae*i’oss remains otglae*ial animals, e‘spe*e*ially the* Rhine)e*eros 
M(‘re*kii, as we*ll as fire*-plaee*s and ei’uele human arte‘taets. 
lie* alse) dise*overeel seinu* human lee*th, anel then l)e)ne*s, 
e*hie‘lly tragnie-nts eit skulls, which showeel traces e)l* fire, 
d'lu re* was no eloubt that the human liones had been sj)lit 
eipe'ii while* tlu'V we‘re tre*sh anel — jireibably at cannibal 
h'asls had e-onie* into e*e)ntae*l with lire. Altheiugh there 
was not a single wheile* skull, and the e)ther bemes alse) 
we*r(* in tragnients, the inate‘rial ee)lleete‘el, anel at einee* 
publislu'd by the* elise*e)ve*rer, was sullieie*nt to enable us 
te> re*e‘ognise* the* Xeanelerthal type einee me)re. A lew 
ot the* bones diet not lit the* thee)ry, but a se^lutiem ot this 
])uz/le' was to be elise*ove*reel la tea*. 

'idle* lu \l find we have te) ne>tie*e was that of a lower 
jaw', ot which we* have speiken in the thirel chapter, at 
Mauer, neit tai' treun IIe*idelbe‘rg. It was recovereel Trom 
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a deposit which was l)cliev(‘d to ])elono' to the' c'arly part 
of tlie Ice Ai)-e ; thoiioh other authorities put llu' dc'posil 
in the first (Soerf>*eh Penck) or tlu' sc'cond (Werllu 
interg'la(*ial periodd Tliis jaw, luckily res(*ued for seie'ucc' 
])V the lleidc'lberg anatomist S(‘hoetensaek (P.K)7), was 
lh(‘ oldest hunian l elic we had yt t discox ei'c d. It has 
so many primitive charactc'rs that it conus lu'aier to llu' 
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theoretical primitivchuman lu'ing than any preceding relic. 
Particularly striking arc the great massixuness of tlu' 
whole jaxv, the entire al)sence of chin, and tlu' regularity of 

^ Witli few cxccpUoiis, ^culo^isls arc a;j;rcccl tliat at least the last lee 
Aijji* was not a continuous period of i»lacial conditions, f)ut a succession of 
Tour or live very cold periods with milder (or interglacial) iidervals. Jvstimat(‘s 
of the duration of the entire ]>eriod run as hi«h as a million years, hut are 
very uncertain. Ueccnl research in Scamlinavia brings the very last phase 
of the lee Age down to 10,000 years ago. .J. M.] 
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the teeth. Its very crude and primitive-looking features, 
rather reminding us of the gibbon, suggest a lower 
stage than the Neanderthal. Sehoetensaek regarded, it 
as a relic of a stage common to the ancestors of man 
and tlie anthroj)oid apes. It is now generally reeognised 
as part of a primitive variety of the Neainderthal race. 

The next finds were in France, Avhieh, curiously enough, 
had not up to this time yielded any human remains of 
great geological antiquity. However, on March 7, 1908, 
Dr. Hauser, who was investigating tl\e Vezere valley, found 



|■ragments of human limbs in the lowest grotto of the 
four rocky terraces of Lc Moustier — about thirty-five 
feet below the cave ^yorked by I>artet and Christy — in 
an undisturbed .4cheulcan stratum. Hauser suspended 
Ins work, and in April he made an exact report of the 
find in the presence of experts and oflieials. In August 
Hauser entrusted me with the excavation of the bones ; an 
extremely dilfieult task, as they w'erc so much broken 
up. ^Moreover, the skull had been crushed out of shape 
by the weight of deposit above it, and this made it almost 
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impossible to put the fragments together in their original 
position. The smallness of the limbs and early eonclition 
of the teeth showed that they were the remains of a 
youthful individual fourteen to sixteen years old, and 
probably of the male sex. After tlie place where it was 
found, and in’ honour of the discoverer, this Acheulean 
Neanderthal man, with all the typical characters 



Fig. 85.— Skull Found at Le IVIoustikk, put togetiieu by Krause. 


of the race, was named the “ Homo Moustcriensis 
Hauscri.” 

j A new cultural fact of some importance was that tiu; 
youth had clearly been buried, in primitive fashion. The 
head rested on the left arm and on chipped flints which 
had obviously been put there deliberately. TJie body had 
lain as if asleep. A few stone implements round about — 
a very finely worked hand-axe and a scraper of the Aeheu- 
lean type — ^Iiad also been buried with the body ; but 
there was no trace of ornamentation or anything of that 
kind. 
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Stimulated by tliis discovery, three French priests 
announced a find tlnit they had made a little later in the 
valley of the Sourdoirc, a tributary of the Vezere (Departc- 
ment Carreze). In a cave at T.a Chapelle-aux-Saints they 
found a skeleton buried in the same primitive fashion as 
the Aeheulean man of Lc Moustier. The head, supported 
on stones, was turned toward the west, and lay on the 
right Itand, as if in the attitude of sleep. The legs were 
drawn up against the body. The deposit proved to he 
Mouslerian. Tin; skeleton is faiily complete, and the 
skull, at least the faee-parl, comparatively very good 



Fi(i. 86 ,— Ueconstruction of the Le Moustier Skull 
HY Klaatsch. 


(Fig. 87). The remains were fully described by the Parisian 
archaeologist IMarecllin Boule. It is a typical, and elderly. 
Neanderthal man, with “ quite bestial ” ridges over the 
eyes. The skull and its eapaeity arc larger than in the 
previous (inds. Few teeth are left in the jaws, and Boule 
thinks this was due to disease, so that the man may not 
have been morq than 50 to 55 years old. The nose. 
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which Boulc describes us “ ultra-human,” was large, 
powerfully built, long, and broad. 

Another Neanderthal skeleton was found in 1000, at 
La Ferrassie in the Vczcrc valley, on the road from f.e. 
Bugue to Miremont, Avhere a teacher, Peyrony, had been 
exploring since 1002. The section which Peyrony 
worked, in association with the Parisian archaeologist 
Capital!, at once yielded a great mnnber of artefacts in 
stone and bone, of the Solutrean, Aurignacian, IMoustcrian, 
and Acheulean periods. In the IMoustcrian stratum, 
which lay immediately upon the Acheulean, was found a 



Fig. 87. — The Ciiapelle-aux-Saints Skult., (Roule.) 


skeleton, lying on its back, the trunk turned a little to 
the left, and the legs sharply bent at the knees. The left 
arm lay along the body, so that the left hand was near 
the thighs ; but the right arm was bent, and the right 
hand touching the head, on the left, just above the 
shoulders. The mouth was wide open. All the bones 
of the skeleton were found, though some were damaged. 
The body was dug out with the surrounding material, 
and sent to Boulc at Paris. A second skeleton, lying in 
the same position, Avas found not far from the first a 
year later, but only the loAver extremities were well 

17 
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preserved. It s(‘enis to l)e tlie body oT a lit tit' old woman 
(about t feet 9 inehes in lu'ioht). The skull of tlu' lirsl 
skeletoi), though much In'oken uj), has all the usual 
Neanderthal eliaraeters. 

In Noveiubc'r 1911 a new Xeandertlial diseovery was 
made in the Dt'jxirlinent of Charente, in a Moustt'rian 
d(‘j)osit. At lia Quina, in the same l)e})arlm(‘nt, ollu'r 
bones of a Neandeithal eharaeter (promiiu'nl frontal 
ridgt's, ete.), were found in 1910 and 1911. The seeond 
(ind w^as, apparently, the skdeton of a woman, in tlu' 
lowest part of Mousterian strata. Dr. Martin, tlu* dis- 
coverer, thought that the body had fallt'u into a stream, 
but the analogy of the jweeeding tinds suggests that 
the woman had been buried. 

To these we must add a lind that goes back to a nuieh 
(‘arlier date, but was only recognised in rc*eent years 
to ])e of a Neanderthal eharaeter. This was a e()m[)letely 
fossilised skull found near Gibraltar in IStS during wau’k 
on the forts. Busk exhibited tlu* skull at llu' Anthropo- 
logical Congress at Norwich in 1898, and then piu'sented 
it to the Royal College of Surgeons. Tlu' skull is now' 
recognised to ])e a valuable relic of tlu' Neaiuh'rthal race*, 
most probably from a Mousterian deposit. It is unique 
in that the base of the skull is preserved ; and tlu* fossilis(‘d 
(‘ondition itself imjdies a great age. Tlu' Ibrt'hc'ad is 
thoroughly Neanderthalian and the faee-])arts ar(‘ inta(‘t. 
Although Huxley and others had examiiu'd it, a 1‘uller 
knowledge of the Neanderthal raee was needl'd ])e(()r(‘ 
it could be identihed. Brofessor Sollas established its 
primitive character in 1908. It is the earliest lind of a 
Paleolithic skull. 

U]) to 1915 this Avas the only discovery in Spain, but 
in that year the archaeologists llermandez-Paclu eho and 
Obermaicr made a fresh announ(*ement. A jaw, fossilised 
like the Gibraltar skull, had been found in 1887 at 
Bauolas, and the death of the possessor had left it free 
for critical examination. According to a report on it 
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in Hie American .Inlhropologivt, tlic’ features of the 
“ Hanolas jaw ” reseintOe lliose of La Cluipelle-aux-Saints 
and lai Fei rassie (?). “ The ehin is at least rudimentary, 

if it can he said to have a eliin at all.” It is not thought 
to he as old as the (iihraltar skull. 

Other Xeanderllial finds must he hrieliy mentioned. 
In l)n|)onl found a fragment of a lower jaw, togetlier 
with mammotli, rhinoeeros, and reindeer hones, in a 



Fi(!. sn.— T he Eiiiunosuoiif Jaw 


<*ave on the hanks of the Lesse at La Naulctte (not far 
from Furfooz) in llelgium. In 1882 Maska found a 
fragment of a massi\e lower jaw in the Shipka cavcim at 
Stramherg (Moravia) in an indisputably glacial deposit, 
yet, aeeording to the careful investigation made ( 1902 ) 
by O. IV alkholT, it belonged to a mere child of the 
Neanderthal race, at the age when the milk teeth 
were disappearing. IJoth these jaws, we may remark 
in passing, were deelared by Professor Virehow to be 
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‘‘ patholooical.” In 100.5 Rzchak round in a orotto at 
Ochos (Hadckcr valley, Iho Devonian liinestoiu' district of 
Hriinn), amongst remains of mammoth, woolly rhinoea'ros, 
wild horse, etc*., a fragnuait of a Iowcm’ jaAv that r(‘seml)les 
the Krapin^i jaw. ^ 

Selnvalbe also elaims as Xc*and('rthal a lower jaw 
round in 101 t at Khringsdorl*, south ot W'camar. Stone 
implements, animal remains, and some* ns(‘lc*ss IVagmc nts 
or human honc^ had ahrady hecai round in this distriet. 
wh(*n the jaw rewarded the explorc'rs. It was (onnd 
at a dc*])th ot t'orty iVcd h(‘low the* pirscait snrlac'c*, and, 
to judge by the impkanc^nts and animal rc niains, it date's 
IVom the Monsterian. There is no e‘hin ; and the* jaw 
are*hes forward in a way that meains greati'r |)rognathism 
(bulging jaws, as in the ape*) than in the* La diape'lle*, 
Krapina, or Maner jaw. The* tee*th also are* more* primit i ve* 
and the jaw is the narrowe‘st yet elise*e)ve*re‘d. Sehwalbe 
e*one*hided that it was the* le)we*st known human jaw, 
neare*!’ to the anthropoid ape‘s than any other known 
Xe'anek'rthal jaws.'’ He* did not, howe\'e*i*, think it a 
new raee, as Dr. IIe*ilbe)rn doe's. Hans \’ire*he)W. who 
e'ontimied the study of the* jaw al‘te*r Se*hwalbe's d(*ath, 
came to e*xaetly the same* e‘()ne*lnsion {Zritschr, fiir Ethno- 
logic, Hel. to, 101 I). 

At Taubae*h, not far IVom Khringselorr, two te*e*th ol* a 
very ape-like e'haraete*r we're found. Eveai the* ine‘xi)e*rL 
is imprc'ssed by the re*se*mblane‘e ol‘ the* Khringsdorf jaw 
to that of a e*himj)an/.ee, when they are* e*ompare‘el, and a 
e'areful study of its features fully e*on(irms this. The* 
te*eth differ in many resj)e*e*ts from othe*r Xk‘anele‘rtha.1 
tc'eth, and approac’h those of the e*himpan/ee*. It might, 
be snggeste'd that tlu'se are individual |)e‘e*nliaritie*s, but 
in 1016 a second human jaw was found, about thirty 
yards from the preee*ding, with just the* same* peeuliari- 
ties : the jaw of a ten-year old child, with the permanent 
tc'eth under the milk teeth. Hans Vire*how thinks the* 
two individuals may have be*en related (granel-j)are*nt and 
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oran(l-(*hil(l) and that \v(‘ may have here only a “ local 
vari(‘ty ” of the Neanderthal raee.^ 

Meantime a lively controversy had arisen in England 
over a skull and lower jaw found at Piltdown, in Sussex, 
about eight miles from Lewes. Mr. Charley Dawson in 
11)11 and 11)12 found these, broken into fragments, in a 
grav(‘l pit on Piltdown Pommon ; and part of a second 
skull, of th(‘ same type, was discovered later. In the 
deposit from which th(‘y came were Eoliths; but a large 
piee(‘ of bon(‘, plainly worked by human hand, was also 
found (in 11)11) and seemed to point to a higher level. 
In th(‘ r(‘eonstruetion of the head, moreover, there were 
furtlu‘r appar(‘nt inconsistencies. The lower jaw is so 
brutal in typ(‘ that some of the Ameri(*an and German 
authoritie s r(‘gard it as belonging to a chimpanzee. This 
oi)inion is generally rejected — the chances against such 
a eoineid(‘ne(‘ ar(‘ overwhelming — but the jaw is one of 
th(‘ most ])rimitive known, yet the skidl was claimed as 
belonging to a race differing from, and much higher than, 
lh(‘ N(‘anderthal race. 

'rh(‘ controversy whidi has raged over these broken 
rdies of (‘arly man since 1012 is easily understood. As 
large sections of the cranium were missing, it was possiljle 
to put the surviving pieces together so as to make the 
eapaeity of the skull larger, and the forehead higher, or 
the r(‘verse. Dr. A. Smith Woodward, supported by Sir 
A. Keith and others, represented the former tendeney, 
and gave tlu' forehead a considerable elevation. Quite 
recently, however (June, 1022), Professor Elliot Smith and 
Professor Hunter, two of our highest authorities, have 
made public a new and most painstaking reconstruc- 
tion of the famous skull, and the slope of the forehead 

^ ll(‘ill)()rii woiiUi »ivt‘ the Taubaeli and 10Iinii»s(h)rler man a special posi- 
tion outsi(l(' the Neandert lial race, lie and Dr. Hauser have eonchided from 
tile iinpleinents aiiil ^^eolo<)[ical fealures that the remains are “Micoquian," 
not Mousterian ; and he holds that the apjn’oaeh to the chimpanzee and 
diveri»enee iroin the Xeanderthal type in a whole ^roiip of characters puts 
these reinaijis outside the later race. 
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is quite in harmony with the eliimpanzee-like jaw. 
Professor Elliot Smith thinks the brain of “ Eoantliropus 
Dawsoni,” as the being is called, “ tlie most primitive 
and tlie most simian human brain so far recorded."’ 
Sir A. Keith Antiquitj/ of Man, p. 501) estimates its 
age at about 400,000 years. 

The finding of this very early skull and of sueli an 
abundance of Eoliths in England already disposes some 
to speculate whether tliis part of tlie world- England was 
in those remote days part of the continent of Europe — 
may not have been the cradle of the race. still more 
primitive skull-cap, however, was discovered in .Java in 
1804, as we have stated in a previous ehapler. Dr. Smith 
Woodward suggests that tliese .Java remains may her 
tliosc of a very large gibbon, but the cranial capacity 
is ;J00 cubic centimetres greater than that of any aj)e ever 
known. The remains are therefore* almost universally 
recognised as the most primitive human r('mains yet 
found, and the heing is known as the “ Pithecanthropus ” 
(or Ape-Man) of Java. It is not regarded as an ancestral 
type* te) any kneiwn rae*e*. 

In 1922 a very primitive-le)e)king skull was Ibunel in 
Rhodesia, anel the linal re*pe)rt een this is ne)t yet te) hanel. 
There seems, he)wever, at present rease)n lee regarel this as 
ne)t geejleigically ancient, though very primitive* in seane 
(by ne) means all) e)f its feature*s, and it eloe s neit the*re*fe)re* 
pre)perly enter this ste)ry. Primitive* type*s, as the* e*xtinct 
Tasmanians show us, may linge*r unchange*el feer hunelreels 
e)f thousanels of years. Se) far, the*re*fe)re, the* varie)us 
finels of human remains e)f the early Olel .Ste)ne Age are*, 
apart from the .Java man, e*e)nlineel to Eure)pe*. 'fhe* 
various fmels announccel in Anierica anel vVustr.alia are* 
not generally regareleel as geole)gically ane*ient. Put in 
EurojJe the remains are* se) numerous that the* Neanderthal 
race, the men e)f the e^arly Olel Stone Age, are nenv fairly 
well known ; and we may have glimpses of earlier anel 
indc 2 )enelent varieties e)f me*n in the Mauer jaw anel the 
Piltdenvn remains. 
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THE MEN OF THE GREAT ICE AGE 

F rom llu* scorc^ of skulls and skeletons, so unilorni 
in ilK‘ir oxaua'al fc'atures yet so seattered in 
space and time, which we have now surveyed, 
and from the stone implements which they liave left 
in (“iiormous numh(‘rs, we can form some idea of this 
r(‘markahh‘ Xcaiuhathal race of men, 

Tiey \\er(‘ thick-set men of moderate height, prol)ably 
on ih(‘ averag(‘ not so tall as most of the European races 
of lo-dav. 'l'h(‘ medium heii^ht seems to liave been 
about li\’e (eet two inch(‘s. The (‘xtraordinarily sturdy 
app(‘arane(‘ of th(‘ limbd)ones reminds us of the skeleton 
of tlu‘ gorilla. Careful comparativ(‘ study of the details, 
moreover, has sliown that there is much more than a 
sup(‘rlieial resemblance*. After a minute examination 
of the* bon(‘s of the* arm (hunu^rus, ulna, and radius) and 
the leg (femur, tibia, and libula) I have found that in 
lh(‘ nature* of the joints and the attachment e)f the muscles 
the*re is a very striking appre)ximation e)f the Xeanelcrthal 
rae*(‘ to the* gorilla : an appi‘e)ximation that in many 
re*spe‘ets is givate*!* than that e)f the gorilla to the chini- 
l)an/ee. 

The* proportions e)f the limbs in the Xeanelcrthal race 
are typically human ; that is to say, the arms are shorter 
than the* legs. Althe)ugh the bones e)f the gorilla have* 
expe‘riene*e‘el the* modilu*atie)ns which are ])eculiar to the 
man-like* apes — a (‘onsiderable lengthening of the arm- 
bones and a shortening e)f the le‘g-be)nes — they have 
ne\ erthe less. relaineel certain feature*s e>f a pre-gorilla 
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and pre-XoandcM’tlial primitive form. Wv eannot ent('r 
here into a detailed diseussiou of these bones, but must 
be content to point out certain resciublanees that vwn 
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the inexpert eannot fail to see, sneh as that of the sliort 
and strong thigh-bone of Spy man to the thigh-bone of 
the gorilla and the prononneed eurve of the radius in 
both cases. 



2GS THE MEN OF THE GREAT ICE AGE 


As lo the skull, the rescniblance of the Xcanclerthal 
race to the gorilla was startling from th(‘ lirst. Here 
again there are many resemblanees in the bones of the 
face and of the base of the skull and the lower jaw : 
and these are the more remarkabh; as there was not 
in the c-ase of the Neanderthal raee or its aneestors that 
growth of the canine teeth whieh had so much intluenee 
on the form of the gorilla. The head of these primitive 
men was not small. The cranial capacity is low tabout 
l.:tO() eid)ie, ccnl imetres), but the skull was long and 
broad. In the ease of the gorilla the ridges over the 



Fig. h;J. --(’AST ok In'i iihiohok Nkanokm i iiai. 
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vyvs increase witli the f^rowlh in size of tlic luusclcs of 
the jaws and tcariplcs. It was the sanu‘ walli Xc'undcrthal 
man ; tlu' skull of the youth of Lc Mousticr has snialha* 
Ironlal ridj^e's than tliat of the old man ol* La ('haj)cll(- 
au\-Sainls, in which tlu‘ bald part of the forehead, with 
tlu‘ eonliiiuous frontal ridges, looks rather like' the raised 
N isoi’ of a knight's helmet. In the ease of the gorilla, 
howev(‘r, this process go('s to the exti’eme length of a 
eomplet(‘ overlaying of the skull with musc les on account 
of th(‘ (‘iiormous growth of the canine teeth. The brain, 
whieh was at (irst respectable, remains stationary. There 
is no siK'h deterioration in the Xeanderthal men. Thc' 
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cast of the craniimi of the Neanderthal man in tlie musenm 
at Bonn enables us to compare it with the brain of a gorilla. 
Tliere is a clear resemblance in the relatively poor dcveloj)- 
ment of the front part of the cerebrum in the two eases. 

Extending this comparative study to the negro, 
we find that amongst the latter there are some grou])s 
which may be regarded as olTslu)ots from tlie common 
stem of the Neanderthal race and the gorilla. This is 
seen both in the skeleton and the form of the cerebrum. 
\\c refer to the lai’gc and muscular African peoples who 
have the typical thick lips and prominent jaws of tlu' 
negro. This is, of course, only one element of the very 
diversified population of Africa to-day. In many otlu'r 
cases our knowledge is not complete enough to be able to 
determine their aflinities. Nevertheless, it is something 
to bring the genuine African negroids into relation with 
the earliest population of Europe, and it lu“l|)s us to under- 
stand man’s evolution. 

That the representatives of the Neanderthal race were 
real men need not be stated. The old idea that the earlier 
types of men went back toward the monkey is not (con- 
sistent Avith the facts. They point rather to a common 
ancestor of man and the man-like apes. But we must 
be careful not to read this as a suggestion that the 
Neanderthal men came from gorillas. The larger amount 
of modification of the original typ(‘ is on the side ol‘ the 
gorilla. Bf'yond question its ancestors were much nioi’c 
like man. They must have been almost able to stand 
upright. The Neanderthal men could certainly stand 
erect, though their leg-bones still have traces of the 
earlier animal stage. 

Of their external appearance we, of course, can say 
nothing positive. It is tempting to draw analogies with 
the gorillas and negroes on account of the general resem- 
blance ; and, indeed, one is almost justified in doing so. 
It is clear, however, that this Avould give us only sug- 
gestions which we could never jjrove. 
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Oil I Ik* ()lli(‘r liaiul, it is easier to gather something 
about tlie nuaihil litV^ of these primitive beings. AVe 
liaA’(‘ their stoiu* eiilture, and this tells us that they were 
at a low h'vel. 'i'hv eom])l(‘t(‘ laek of any artistie feeling. 
(‘S])eeially, gi\’(*s us an impression of inferiority, of a eertain 
erudeiKss, which gi\(‘S c\'vu the savage of Australia or 
Africa to-day an ad\antage over them. 

The brain of Xeand(‘rthal man was not small. There 
was a strong devi^lopnuait of the hind part of the eere])rum, 
and this nu'ans a good development of the eenties of 
vision. They must have been grcait hunters, but they 
ar(‘ not like ly to ha\e‘ had miK*h further intelleetual life. 
W’e should not b(‘ far astray in ascribing to Xe^anderthal 
man a good d(‘al of th(‘ Ixvstial asjieet which the lower 
blacks seem to us to have. 

Th(‘ distribution of the Xcauiderthal race is gathered 
fiom the ])la(‘es where* th(‘ir remains are discovered: 
it is el(‘ai* that they spread over the whole interior of 
Muro[)(‘. And as w'(‘ hav(‘ not to consider the l)ones only, 
but must regard alsei the Alemsterian and Aeheulean 
imple‘me‘nls, the* range of their distributiein becomes all 
the gre*aler. 

It is ne)l jieissible te) say heiw' long the race* lasted. 
Pre)bably llu* inhabitants of Kiu’eipe before the lee Age 
we‘re eif this tvpe*. and it <*leai*ly survived all through the 
Ie*e‘ Age*. AVere they ultimately de*stre)ye*d, eir did they 
mingle* with a later race anel se) have their share in our 
bleieiel le)-elay ? Te) linel an answTr to this question we 
must turn te) the* eitlier Eureipe-an race of the Great lee 
Age'— (he Aurignaeian race. 

It was ne)l until the X(‘anelerthal race w'as. firmly 
e'stablisheel that the question eendel arise w'hether any 
either feissil type* eif man Avas to ])e founel in Kureipe. 
Tlie-ru was lu) laek e)f material. Already in Englanel 
anel Ale)ia\ ia the re had be*en lound skulls of, presumably, 
great geological antiepiity, but the very fact that tliew 
were* ne)t eif (he* Xe*anelerthal type ste)od in the way of 
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their recognition, as it was generally believc'd that 
l^\lcolitliic man must differ v(Ty ap]n’eeial)ly IVom modern 
man. Some experts even inclined to llu' o])ini()n that 
the Xeanderthal men were the only |)rimitiv(‘ nun, tlu‘ 
ancestors of at least all Kuropeans ; and this is lh(‘ source 
of the quite unsuitable name '‘Homo ])riniig('nius ” 
(lirst-borii man) which Schwalbe and others ga\(‘ to th(‘ 
Neanderthal race. It is as unhappy as the name '' Klephas 
primigenius ” for the mammoth, whi(*h was rormerly 
regarded as the earliest rejuTsentative of the c‘k‘phant 
family in Kurope. 

A fresh discovery made by Hauser in 1901 ) brought 
to the front tlie problem of the second rac(‘ oI‘ Paleolithic 
men in Europe. Here again it was the Dordogne De part- 
m(*nt that contributed the new discovery to science. 
While digging in the grotto of Combe Capelle, iji the 
valley of the Cou/.e, a tributary of the Dordogne, Hauser’s 
workmen came across a skeleton lying beneath an entirely 
undisturbeel beel of Aurignacian culture. 

It was clearly a case of a burial. The‘ rocky floor e)r 
the' scmi-cavcrn had bc'cn partly he)lle)we‘el enit te) receive 
the body. It lay ou its right sielc, double'el up in the way 
we have dc'seribed, the teet quite' e*lose' le)gether, anel 
the knees bent. The suspiciem that it was a typical ease; 
e)f bineling is based upe)n the fact that the tee*! hael reanaineel 
in their pe)sitie)n, where'as the thigh-be)nes hael been 
driven wide apart by the pressure of the' e)verlying e'arth. 
Moree)vcr, the bemes in the central })ait e)!* the' right foot 
hael been boreel thremgh, as if a ce)rel (|)e)ssibly maele' IVom 
vegetable fibres, as we find in Australia) hael bee'n ])asse‘el 
through them. 

There were fine implements e)f the Aurignae tyjK' 
lying by the heael anel breast, but the be*st e)rname*nt was 
a shell nee*klacc, bejrcel thremgh anel strung on a e*orel. 
There were twelve slu'lls of the Nassa retie*ulala: 
which shows that the men of the time bre)ught ornanu'nts 
from a considerable elistance. Pe)ssibly we may furthe r 
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(•()ju*lu(l(‘ lluit alnacly reverence was paid to the dead, 
at all (‘\(‘nts, tlu* lec^ling- tor beauty tliat was evinced 
was in striking contrast to Avliat we fiiul in the ease of 
lh(‘ X(‘ai»d(‘rllial ra(*(‘. 

This cultural eonlrasl was sup]K)rt(‘d by anatomical 
study of the remains. It showed diftej'enees in the skeleton 
which we usually lind only between animals of different 
sp(‘ei(‘s. Although the height was not mat(‘rially different 
from that of Monst(‘ria.n man, \n skeletal strneture this 
“ Aurignaeian Juan (Homo Aurignae(‘nsis Hanseri, as 
I namc'd him IVom lus cultural allinities) was very difft'renl. 
The boiK s of lh(‘ linil)s W(‘r(‘ rcanarkably shauler, and had 
a |)ronounee(l muscular contour. 'J h(‘ joints wc‘r(‘ small. 
Th(‘ I’adius was (laltened in IVont : th(‘ lemiu* at the 
si(l(‘. 

In lh(‘ skull th(‘ diflVrcau'cs are evcai more ap])arent. 
Th(‘ foiM'head is high, and linc'ly domed : the top 
of th(‘ skull is \ (‘ry long (about 200 e.m., like the 
\eand(‘rthal ly|H‘), I)ul remarkably narrow^ -and high. 
The oe(‘ipital (back) i)art of the liead is prominent 
and th(‘r(‘ is a s[)eeial promiiuaiee of lh(‘ left half, 
'riie fae(‘, which is very long in the Neand(Tthal type, 
and make s a ])(‘euliar impression on account of the large 
lound c‘ye-orbits and larg(‘ nasal opening, is in the 
Aurignae type* more like what is now^ g(*nerally regarded 
in Europe as a good face*. In prolile it is straight or 
'' orlhognathie* ” (without bulgijig tecdh or jaw\s), as 
opposed to the prognathism of the Neanderthal face, 
w’hi(*h reaninds one of an animars mu//le. The teeth, 
in spite of the advanced age — it is probably an individual 
between forty and lifty- - are perfectly preserved and free 
from traces of disease. They are well developed, but 
they diHer from the Neanderthal teeth in the cireumstanee 
that the cavity within the teeth (pulp-eavity) is smaller. 
Tlu' lowe r jaw^ is not particularly large, and the chin is 
level — tin lower ])art does not stick out, as it generally 
does in a modern European, nor does it slope iinvards 
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like that of the Xcandcrlhalian. la this ivsj)i‘(*t llu‘ 
Maucr jaw is (juitc rounded, as W(‘ lind llu* chin in 11 k‘ 
case ol* th(‘ apes. 

My detailed eoin|)arisoii of tlu^ two lypc‘s of skeh'ton 
eoiiviiieed me tliat liere we have two (juite dihercait 
raees. Th(‘ diriercauH's are so oreal that th(‘r(‘ ean Ix' 
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no question of one raee beini** dc‘ri\(*d IVian the otlur. 
All that we ean admit is a very nancjte eonmion aiK'estor. 
And as a result of the dis(*overv of tlK‘ ty|)ieal ‘‘Homo 
Aurignaeensis/’ the well-})reserv(‘d skc'leton of which is 
now with that of the Aclieulean man of I^e Moustier in 
the Uerlin Museum of Anthropology, it was possible to 
bring into line a number of other diseoveries. 

18 
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In 1<SSS a skcl(‘t()ii was foiuul in the diluvial sands of 
th(‘ Tlianies valley at Galley Hill, in Kent. The skull — 
the* remains are in a private eolleetion — is, like the Aurignae 
skull, r(inarkal)l(‘ for its narrowness, lieight, and length. 
At the most one may recognise a certain lateral depression, 
hut th(‘rc is no real ‘‘ doliehocephalism ” (long-headed- 
mss). Th(‘ first sei(‘ntilic examination of the remains was 
made by th(‘ liOndon g(‘ologist ^Ir. E. T. Newton (1874). 
I thoroughly studied the skull in and believe the 

remains to be of the Aurignae raee.^ 



I'k;. -'rm: Hui nn Skim,. (,Mak()\vsky.) 

To the same category belong several skulls which were 
found some decades ago in the diluvial sands near Paris, 
and were not properly appreciated. Rutot has the merit 
of rescuing th(‘se skulls, especially the Grenellc skull, 
which closely resembles that found at Aurignae, from 
oblivion. The diluvial sands of the valleys of the Seine 

‘ Mr. W'wloii was positive tliat the (ialley Hill remains were found in an 
undisturbed C!hell(‘an dejmsit, and are therefore amonj^st the earliest of the Old 
Stone A^^e. Sir ,V. Keith, who believes that there was a hii^her as well as a 
lower raie as t'arly as the Cliellean, endorses this. Professor Klaatseh’s 
opinion, that the r -mains are mueh later, is the ‘general opinion. [J. M.j 
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and the Marne are very rieli in fossil remains of tl\e (JIaeial 
I’criod, and human bones are still found amonost them. 
The Freneh experts have, perhaps, not done enoui>h in 
the exploration of these imjmrtant sites in the neii^hhour- 
hood of theii'^ eity. ^Ve still laek the proper information 
to relate the human remains to tlu' types of implements 
whieh are found there. All that we can do is to eonjeeture 
that these remains are, like the Galley Hill skull. oeolo,<>i- 
eally older (?) than the remains Immd at Auri<>nae. 



Fig. 90. --Pur.m.sToiuc Du.vwint; or a Pkauokd Man, on Ma.m.moih J>om:. 

Probably the fragments found by A. Makowsky in 
Moravia near Briiim in 18 t)l, belong to a later age. The 
whole of the distriet is rieh in animal remains (»f the 
Glaeial Period. L<arge quantities of mammoth bones, 
in particular, are found. Makowsky found associated 
with these the fragments of a skeleton whieh had clearly 
been buried. The skull has much the same dimensions 
as the Aurignac skull. Of the artefacts that were found 
near the skeleton, and had probably been placed near 
it, the most remarkable was a crude figure of a man 
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carved out of a piece of maniiiiotli tusk. It is about 
four and a lialf iuch(‘s lou}?, and tlie pronounced marking 
of the ridg(‘s over tli(‘ eyes makes it* typieal of the men 
of the time. Tlic sex-parts arc strongly brought out, 
as is the case in n(‘arly all these prehistoric drawings 
and carvings. If we may trust another drawing of the 
Aurignac period, Aurignacian man luid a good beard, 
and his body was covered with hair. 

Finally av(‘ hav(‘ to notice a find at a place — Krapina, 
in (Croatia — to Avhich we have already referred in connec- 
tion with th(‘ Xeanderthal race. We then mentioned 
that remains were found also of a man of a different 
tyj)c, of th(‘ Aurignac race. This is, uj) to the present, 
llic only plac(‘ where l)oth types of the men of the Great 
Ic(' Age have betai found together; and the character 
ol* tlie r(‘mains suggests that there was a struggle between 
them for the possession of the cave. The stone cultures 
of the two raees are often found side by side. At the 
spot wher(‘ the Aurignact man was discovered in the 
Dordogne it was found that the door of the shelter was 
(‘ov(‘red with the rubbish of a Mousteriau settlement. 
Th(‘ Aurignacians had j)ushcd this to one side when they 
buried their dead. It seems that the first inhabitants 
of tlie grotto were Xeanderthal men, and these were 
re|)laced — perhaps displaced — by Aurignacians. But 
b(‘for(‘ we eonsidi'r whether their relations were friendly 
or unfriendly, we must try to form some idea of the 
character and origin of the Aurignae men. 

When the discovery of the Aurignac skeleton Avas 
jiublislied, th(‘r(' Avere amongst the experts some Avho, 
in spite of the great difference betAveen the two types, 
protested that possibly the Aurignac race Avas only a 
branch of the Neanderthal race. From the anatomical 
point of A ic‘Av this cannot by any means be accepted. 
]Moreov(‘r, Ave have found no intermediate forms betAveen 
the two types. The Aurignacian men suddenly appear, 
as a ncAv type, beside the old. W(^ may, therefore, conclude 




Fig. 97. — Till:: Mammoth. Found in tiii: Ice in Siberia (and reconstructed;. 


278 THE MEN OF THE GREAT ICE AGE 

that the Aurignae race migrated into Europe during the 
lee Age. 

This suggestion in regard to man is entirely in harmony 
witli what we know about tlic animal world of the Ice 
Age. We have already pointed out that before the lee 
Age the character of the fauna was wholly African.' It 
was a world of warm-loving animals, and it retired before 
the ad\'ancc of the glaciers. During the Ice Age a new world 
of animals appears, and in their external characteristics 
they have all the marks of being accustomed to a cold 
(ilimate. Their chief representative was the mammoth 
a species of elephant (Elephas primigenius) with a thick 
coat of hair, so that it eoidd defy the cold. With it was 
a rhinoceros that was similarly covered with hair. Bodies 
of sonu: of these creatures have been preserved in the 
frozen soil of Silx'ria as effectively as in a eold-storage 
room, and occasionally they come to light. We have 
found carcases of the msimmoth just as the artists of the 
lee Age rc'prescnted it on plates of bone or on the walls 
of their caverns : a gigantic elephant with a thick mane. 
IVe have also found the skxdlofthe woolly-haired rhinoceros 
(Rhinoceros tichorhinus), which clearly differs from the 
pre-glacial African types of rhinoceros (Rhinoceros Merckii 
and etruscus) iji the teeth and, especially, in the character 
of the partition between the nostrils. There were also 
other ungulates besides the mammoth : the giant elk, 
its antlers stretching ten feet from tip to tip, the 
reindeer, the musk-ox, the bison, sind the antelope. Small 
rodet\ts, such as the cold-loving ringed lemming (Myodes 
torquatus), complete the picture. This family of animals — 
a pronounced cold-region fauna — came iq)on the older, 
and, according as the glaciers advanced or retired (as they 
did three times), they displaced the W'arm-loving animals 
until the fauna became entirely composed of creatures 
which live in the cold. 

Whence came these cold-loving animals ? We have 
not far to look. The mammoth is related to the Indian 
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elephant just as the earlier elephant was to the Afriean. 
Thus the new animals eamc from Asia, probably after the 
first extension of the glaeiers, in the vieinity of whiehthey 
would become adapted to the cold. Along the edge of the 
ice they wandered into Europe in search of better pastures. 

With them came the new type of man, the new European, 
much nearer to us in his organisation than the Neanderthal 
savage was. Fortunately, wc have here not to rely merely 
on guesses and hypotheses, for we have a very linn basis 
in the comparative-anatomical study of the skeletons. 

The slender skeleton of the Aurignae type closely 
resembles the forms wc find to-day in the races of southern 
Asia, the Pacific Islands, and Australia. Precisely in 
those points in which the Aurignae type differs most 
from Neanderthal man it agrees most with the eastern 
representatives tif the human race and of the anthropoid 
apes. Once it was realised that in any comparison with 
the man-like apes we must leave out the disproportionati^ 
development of their limbs, it became clear that the 
differences between the African apes and those of tlic 
Asiatic islands have parallels in the differences between 
the various races of men. The orang, in particular, is 
the anti-type to the gorilla in this comparison ; the 
chimpanzee occupies an intermediate position, and the 
gibbon is very })rimitivc.*^ 

The idea of eastern and western types of humanity 

^ The Ehrin^sdorf jaw, as I said jircviously, raises I he quest ion of a 
possible third race. Klaatseh himself, in speakin»]j of the Aurij^nae race 
{Zeitsch, fiir Klhnologie, Hd. 12, 1920), pointed out that the primitive stem 
broke into its main, and known, branches early in llu* Tertiary, and that 
there were probably other bramdies of which we have no trace, lie observed 
that the gibbon is, apart from the long arms, very ])rimitive and nearer to 
man in some respects than the other apes ; and he raised the question 
whether there might not be a “ gibbonoid ” branch of the early Jmman 
family just as there are gorilloid and orangoid branches. The Heidelberg 
jaw and the Eoliths might, he thought, ])oint to this earliest Euro])ean 
population. There might also be a “ chimpan/.oid ” branch; and the 
Ehringsdorf jaw and the Micoque culture may be (pioted in this connection. 
The zoologist, F. Melehers, held this theory of four related branches of apes 
and men, and thought the Fitheeanthropus of Java the representative of 
the gibbonoids.*’ [lleilborn.j. 
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was sufyoested first by study of the skeletal striieture, 
but it is now found tfiat there are also dilTerenees in the 
eontour of the cerebral eort(‘x. We cannot go into 
details here* about tfu* skeletal structure. It must suffice 
to couple the results of special researeli with the general 
and easily vcri liable facts which make it clear that there 
is a remarkal)le similarity in type between the living 
ra(*(‘s of Kur()i)e, the aboriginals of Australia, and the 
pe()i)les of southern Asia. The resemblance of the 
Australians was first pointed out by Huxley, who was 
su|)port(‘d by Richard Semon ; and the present writer 
has proved it in detail after a three years’ study of the 
Australians on the s[)()t. The natives themselves naively 
confirmed the point by welcoming the first Europeans 
as lh(‘ ghosts of their dead. A glaiur at photographs of 
Australian mal(‘ aboriginals will do more than a learned 
discussion to (*onvinc(‘ the reader of the link that connects 
us Avith th(‘ sax ages of the southern continent, and Avhieh 
repeatedly occurs to one when one is amongst them. 
Th(‘y are lu'arer to us than Malays or Mongols are, and 
th(‘y des(‘rv(‘ our synnpathy, more than Africans do. The 
term “ Australian black '' ought to be avoided. We 
do not name* Hindus and Cinghalese by their colour. 

Ry thus connecting the Australians Avith one of the 
lypc‘s of men that lived in Euroj)e during the lee Ag(‘ 
wc' lind a satisfactory solution of the much-discussed 
problem of [ho “ Indo-Germans.''’ There is no need to 
imagiiK' any ‘‘ Aryan '' migration to Kuro])e from the 
south or centre* of Asia. Xot only has no evidence of 
this (‘V(‘r b(‘(*n found, but Ave now have definite evidence 
that the* “Aryan’' Hindus migrated from the region of 
Asia Minor (where the*y fe)rme*el a eomme)n family Avith 
the* Ik'rsians) to Inelia about four the)usanel years ago. 
IMany seliolars ev(‘n r(*gard the Polynexsians as haAing 
come from th(‘ borelers of Europe, in the Gaucasic regioi). 
Hut Ave ill make* a more general survey of the problem 
of the distribution of the race, as far as our limited knoAV- 
ledge* ])erniits. 
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THE DISTRIBUTION OF THE HUMAN RAGE 

I N coil fronting this problem we haw Mie rc'sults 
of comparative studies of the sk(‘leton to guide 
us to some extent, but we must admit that these 
are only a few points of light in the general gloom. Th(‘ 
(‘ommon groundwork of all theories of the dispersal of 
tlie various branches of the human family is a hypotheti- 
eal group of Primates to whieh we may give the name 
of Propitheeanthropi primitive ape-men ”). We liavc^ 
throughout this work seen volumes of evidenec* whieh 
compels us to admit the existence of this eommon ances- 
tral grou]) for men and the apes. Som(‘ i‘(‘(*c‘nt authorities 
look to central Asia for the home of this group, but the 
distribution of the apes and primitive man— over Asia, 
Africa, and southern Europe — points to some distriet 
to tlu* south of Asia. The Australians with tlu'ir dingo, 
could reach their continent direetly from h(‘r(‘ by nK‘ans 
of land-bridg(\s which have since bicai destroyed. 
Studer long ago called attention to the close' allinity of 
the dingo to the wilel elog (Canis i-ulilans) whieh was at 
one time \ cry eommon in e*ast(‘rn Jas a, though it is now 
dying out. 

To Java everyboely turns foi- seime' trae*e‘ of the* lost 
continent eiii which the lirst stage's eif man's e*ve)lution 
took place. Ihitil (piite a recent elate it was e-onnecteel 
with Sumati’a, the mammals of whie*h are not in ke‘(‘[)ing 
with its insular character. They suggest rather an 
ancient connection with Asia anel Africa. 31ore'e)V('r, 

Java, being the place where the re'inains e)f the famous 

281 
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I’ithccanthropiis were found, very forcibly suggests that 
tli(! centre from whieli the various races of men, if not of 
anthropoid apes, may liave spread, shoxdd be sought 
in the vicinity of tlie Malay Archipelago, \\hatcver 
one may think of the extraordinarily flat skull-cap of 
the Pit,l)eeanthropus, so human, nevertheless, in its Icngtli 
and breadth, it is certain that the creature must have 
belonged to some central branch of the Primates: that is 
to say, a branch whieli is related to various, and ultimately 
v(“ry dill'erent, forms either of human types or man-lik(“ 



Tic. ?)S. Ski i.k-cm* ok thk Java Man. (Dubois.) 


n|)(‘s. The skull-cap of the Pitheeantliroj)us closely 
leseiubles that of llu‘ a])es in their early years, except 
as r(‘i>ar(ls size. But it is also related to human types : 
both to the fossil remains of primitiv e humanity in Europ(‘, 
and to the races of Australia and some of the Pacific 
Islands. Tlie slenderness of the thigh-bone that was 
found in Java agrees with that of the Australians and 
llu‘ pc‘opIf‘s of the Archipelago. 

As lo lh(‘ geological age of the Java bones, the investiga- 
tion is not yet complete. Dubois, the discoverer, ascribed 
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them to the later Tertiary, hut subsequent investigators 
have contended that tlie strata in nliieh tlie bones were 
found belong to the early Pleistocene. The anatomical 
study of the bones is, however, independent of this, 
b^ven if the remains belong to the Glacial Period, it is 



Fjg. 99. — Tiik Java Fk.mlr ( o.mpaueij 
WITH AniKJNAc Man. 

possible that similar ereatures lived llu‘re in the Tertiary. 

For the present can only suggest a ve ry })re)ael 
outline e)f the elispe‘rsie)n e)l‘ the human rae*e from its 
liypotlietieal ‘‘ cradle.” Probably there* wei’e* re peateel 
outpemrs over Africa and Asia, e)ne wave e)f pe)pulation 



284 DISTRIBUTION OF THE HUMAN RAGE 


railing ii|)()ii another. The western stream we liave 
reeognised in the jn-iniitive negroids of Afriea, the gorilloid 
stem, and the linal ol'fslioot, the Neanderthal raee. An 
eastward-flowing stream, after d(4aehing the Australians, 
gave the Asiatie eontirunt its first population, of which 
there are traces in various places to-day. Such are, for 
instance, the .Vino, flu; original population of Japan, 
who remind us s(^ strongly of the cruder European types 
and the .Australians. 

VVe have not yet sullieient evidence to determine the 
position of the Malays and Mongoloids. In the present 
state of our knowledge it is probable, at least, that they 



Fig. 100. 'riii: Java Sk( i.l Compaukd to Ai*i: 

A N O X 1 : AM) !•: UTI I A L. 


r(‘[)rc‘sc‘iil a sidi'-bnuicli ol* the Austral-Caueasians, as 
Huxley called the eonimoii st(‘in ot the Kuro|)eans, 
Hindus, and Australians. The ^Malays and Polynesians 
probably Ibrni a eonnnon i>*roup which is nearer to the 
prinutiN(‘ state of tlu' stein. ^lany of the l\)lynesians — 
tlu' tanuHis lielles of Samoa, for instance — have (|uite 
a FiUropean look : a point that is not entirely negligibk' 
in judging llu'ir allinities. 

Th(‘ ^talay skull shows considerable modifications 
from tlu' primili\(' type, yet at the same time it has very 
striking points of contact with that of the orang. A 
good many travellers have notiec'd the resemblance in 
head and face between the man-like apes of Borneo and 



THE MALAY TYPE 


28 r> 

Sumatra and the luimau population of those regions. 
The orang is elearly the final produet of a proeess of 
degeneration upon Avhieh a braneli of the l’ropitheeanthroi)i 
(altered as a result of adaptation to forest life. 

The Malays have in many respects the speeilic characters 
of the Mongoloid stem : the ohli(|uity of the eyes (whieh 
is due to the development of the “ Mongol fold,” a. pc'culiar- 



Fk;. 101. — .\n Aino. 


ity of the upper eye-lid whieh is rarely found in Europe), 
the prominence of the cheek-bones (whieh begins in the 
primitive Australian type), and the; proportions of the 
limbs or shortening of the legs (a more or less parallel 
development to that of the apes). 

The origin of the primitive population of America 
cannot yet be decided. There are at least two possible 
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sources : a migration from Asia by a land-bridge across 
the Behring Straits, and a direct passage from Europe 
(across land which used to exist in the Noi’th Atlantic) 
before the lee Age or during one of the interglacial 
j)eriods. There arc many resemblances between the 
culture of the Eskimo and that of late Paleolithic man 
in France which point to the latter hypothesis. American 
anthropologists now favour the idea that their earliest 
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population came direct from Europe, and the later 
‘‘ Indian ” population from Asia. The question is still 
full of puzzles, especially as regards the Yahgans of 
Tierra del Euego, avIiosc very primitive physical and 
cultural features remind us of the lowest known races 
of the Old ^^'orld ; though no points of contaet have 
yet been established. 

AA hile, however, we can now follow the modifications 
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()i“ the skeleton in the various raees of men with some 
eonfidenee, our knowledge of the causes of changes in 
their external appearance is still rudimentary. It is 
the more regrettable as it is precisely these ('xternal 
features — colour of skin and ty{)e of hair — which we ust' 
most in distinguishing raees. Such distinctions are found 
on the Jlgyj)tian monuments (wall-paintings, etc.) of 
more than four thousand years ago, but even the latest 
attempts of anthropologists to classify races by them 
are full of dillieulties. Indeed, a recent a\ithority, E. 
Fischer (11)1 1), has declared that all these ])eeuliarities 
of the various races arc the local effects of envinminent, 
food, etc., accentuated by sexual selection, and can be 
found in the same way amongst domestic animals. 

.Any attempt to solve the various probhans from the 
evohitionary j)oint of view is confronted with the diflieulty 
that we do not know what were the features of prehistoric 
man in this respect. Even as regards living rae('s we are 
imperfectly informed about these “ racial eharaeters.” 
AVe 1 xilow, for instance, little about the various develop- 
nients or degenerations of man’s hairy coat. As a general 
explanation of the degeneration we have already suggested 
tlie influence of the eamp-lire, which would disturb 
the body’s mechanism for protection against cold; but 
the reasons for the inequality of the degeneration in 
different races we do not know — why, for instance, tlie 
Austral-Caucasians have more hair on the body than other 
races. 

It is equally difficult to explain the differences in tlie 
development of hair on the head in various peoples. Wc 
have, it is true, some reason to think that the wavy hair 
of the Austral-Caucasian is the primitive type, and that 
the others diverge from this in all directions, as far as 
the extreme developments of the straiglit hair of the 
Mongoloids and the woolly hair of the negroes ; but 
wc do not know the essential factors of these 
developments. 
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II is cv(‘!i less to the credit ol* seienee, and more sur- 
prising to tlu‘ ontsid(‘r, that \\c must admit tluit we have 
as yet no satisfactory (\\planation to offer of the causes 
of difrc‘r(‘ne( s in skin-colour. Thf‘ (*liief diseriniinating 
character within the Anstral-Caueasian groups is tlu‘ 
colour of the skin in ])arts wlu're it lias little hair on it. 
In th(‘ eas(‘ of the Australians the* colour is a dark bi’ownish 
r(‘d. Th(‘y ar(‘ oftcii called blacks,” in opposition to 
th(‘ whit(‘s ” ; but both descriptions ai'c wi’ong. There 
are only a few (xeeptional human beings aiul animals, 
known as albinos,” that hav(‘ no (‘oloiiring mattc i' at 
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all in the skin; liny are found e\ eai in Africa and the 
Paeilie Islands. In these' eases the iris alse) has no e*olour- 
ing matter anel leioks reel, as the colour of the bleiexl tlieai 
appe'ais in it. This is a diseaseel eeindition. Normally 
the‘re‘ is always eadeniring matter in the hair and the skin, 
thenigh the' e|uantily varies ceinsielerably. This pigment 
consists of a line-graine'el material that aeeumulates either 
insiele the cells of the epidermis (outer skin) or in the 
ee)nneeti\ e' tissue lielow : generally in the cells and their 
branching pre)ee'sses. 
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Hairs arc outgrowths of the epidermis, the cells of 
which arc horny. They become gray on account of 
certain changes in the interior of the “ hair-shaft.” 
Air gets into the central cord of cells, the “ marrow.” 
It is the variations in the (juantity of colouring matter 
in the cells of the hair that cause the external differences 
of colour, from light blonde to coal black. 

On the skin itself, between the hairs and on the 
hairless parts (palms, soles, parts of the lips and nostrils, 
etc.), the colour varies according as the pigment is deposited 
in the epidermis alone or in the cutis also. In the latter 
the accumulation occurs at particular spots ; it is tlie 
distribution of the pigment in the epidermis (especially 
its lowest stratum) that causes a general darkness of the 
skin. Even the “ white ” Europeans have it in some 
degree. A larger degree gives the light brown skin of tlie 
southern, shading gradually toward that of the coloured 
races. The colour of the blood showing through the 
skin gives the European his “ rosy ” tint, and sometimes 
gives a red tinge to a skin with plenty of pigment in it. 
Hence the “ red skin ” of the American Indian ; and even 
the Australian’s dark skin shows, on careful examination, 
N'arious shades of crimson and purple. The ancient 
Egyptians seem to have hud lighter shades of the same 
eoloui’S. In darker-coloured races, such as tin* .Africans 
and Melanesians, there is a good deal of pigment in the 
cutis also. When the pigment is confined to the epidermis, 
the cutis is quite light, and, when the epidermis of tlu' 
dead body decays, the whole body becomes of a lighter 
shade; which explains how the Australians came to 
think that Europeans were their dead come back to 
life. 

Without entering upon the very dillicult problem of 
the colours of the various races— the colours of different 
parts of the body we cannot discuss at all here — ^w(‘ 
must try at least to show the connection of the various 
types as far as it is possible in the present state of our 

19 
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knowledge. To begin at the beginning, let us say that 
tlie eolouring of the body in man and the animals are 
very different matters. As long as man’s ancestors had, 
as tlie apes have, a thick coat of hair, the colour of the 
skin under the hair had very little to do with their appear- 
ance. In the lightly haired parts of the bodies of apes 
atid monkeys (face, etc.) there is a conspicuous colour, 
sometimes dark, at other times quite vivid. These facts 
suggest that the factors regulating the colour were different 
in llie face and in other parts of the body when the liair 
on the trunk and limbs began to decay. 

Why the hair was lost we, as 1 said, do not know. 
'I’lie process varied a g<K)d deal owing to local eireum- 
stanees, and the monkeys have retained the hairy eoat,^ 
If lliere is anv clue to the human variations to be found 

• t 

in tlu‘ monkey world, it is the occurrence of liglitcr and 
darker shades, t’rom this point of view the appearance 
of a light variation is important. The coat of the orang 
is conspicuous for its yellowish red colour, and in the 
hair of the head it rcaninds us of Kuro[)eans. It lias been 
noticed that the hair, which is dark in the adult, is often 
<|uit(‘ light in early years. Moreover, before sexual 
maturity is reaeh(*d, the entire ])ody is covered with a 
line* coat of hair of, at lirst, a light, golden shade. It 
becomes darker afterwards. The same thing is found 
amongst the Papuans of New (Juinea, some of the Mela- 
nesians, and the African pygmies. 

These facts give us a certain amount of material that 
we may use in trying to settle whether the original colour 
of the body was dark or light or intermediate. It was 
jirobably the latter. The skin underneath the coat of 
hair had no uniform colour. If it acquired one after the 
loss of the hair, the process must have been very gradual, 
and a general dark colour would be the last stage. Tor 
this iT*ason we mav se(' in the gradual darkening of an 
originally light body, in the ease of the Australians and 
othei‘ dark races, a repetition of an ancestral process. 
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Why the shades of darkness beeonve so different in 
different races, we do not know. Until a short time 
ago it was usual to attribute the colouring of tlu- skin 
to. direct climatic influences. The lierec sun of the tropics 
was supposed to have made men brown or black. But 
the distribution of the coloured races prevents us from 
adopting this very simple solution of the problem. There 
is much the same colour all over the American continent 
in spite of the enormously different conditions in different 
latitudes. In x\usti'alia the distance from the ecpiator 
juakes no difference to the colour. The extinct Tasman- 
ians are said to have been particularly dark, though tluy 
lived in the most temperate region of all (Fig. 101). 
• Even in Africa there is no rule in this res])eet. It must 
be ^admitted that probably other factors besides solar 
radiation are responsible for the colour of the skin. 

In this connection we have in recent years Ibund a 
new possible clue in the action of the ultra-vioh't rays. 
An accumulation of pigment in the skin affords a very 
good protection against these rays, which arc otherwise 
very injurious to Euro[)eans. Without this pigment even 
the savage would not be able to go naked with impunity. 
But this sort of “ browning does not depend on the 
glow of the sun ; it is particularly strong on snow-covered 
surfaces. A moderate darkening of the skin, however, 
gives suflieient protection against it, and the deeper shach' 
may, therefore, be due to other causes. 

Possibly we should — on the analogy of the prot('eti\e 
colouring of animals — think rather of a different kind 
of protection: the possibility that the dark shade of his 
skin was a means of concealing the j)rehistorie hunter 
( “ camouflaging ” him) as he stalked his prey. Tlu' 
dark red shade of the Australian aboriginals changes a 
good deal with the light. In bright stmlight the skin 
differs very little from the brownish earth ; in the dark 
the dark botly is (juite invisible. It is said that the 
Tasmanians, in their war against the white colonists. 
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often escaped by imitating tree-stumps in the bush by 
remaining (|uite motionless. 

It is equally diflicult to say how the European acquired 
his white skin. Up to the present, in fact, there has 
been no attempt to solve the problem, though it is of 
the greatest interest. Perhaps the sight of it is too 
familiar to us for the question of its origin to occur to us, 
and therefore no one has tried to answer it. We are 
still uncertain what was the common primitive condition 
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of thu liuht and dark races ; and even if we assume that 
it was an intermediate shade, we imply that there has been 
a loss of pigment in the European. 

hen we seek phenomena that might give us some 
(explanation of this, we naturally think of the conditions 
of lif(‘ during the lee Age and wonder if the absence of 
strong sunlight during a prolonged period might not 
have brought about the light skin. We are reminded 
of the la(*k of pigment in animals that live in grottoes 
underground. In tlie absimee of any better explanation 
we may ascribe some influeiuT to the long period during 
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which the Europeans of the Ice Age lived in ca%'erns. 
But it is not a satisfactory solution. Snow-fields lit by 
the sun really encourage the development of pigment 
as protection against the ultra-violet rays, as the experience 
of “ sunburn ” on glaciers proves. Robert L. Bowles 
has shown that this not only permanently darkens the 
skin — a fact we sec also in the dark-skinned Eskimo — 
but it can even give a dark colour to wood. Can we 
suppose that a foggy and gloomy climate is responsible 
for the reduction of the pigment in the skin ? Perhaps 
there were several causes at M'ork, including the sexual 
selection in which the whiteness of the woman’s body 
played the part of stimulus. 

The most remarkable feature of this loss of eoloiiritig 
nuvtter is the way in which it promotes tlie development 
of the mental faculties. One thinks instinctively of a. 
sort of compensation, giving new advantages as the result 
of a loss. Certainly it is unquestionable that the loss 
of pigment has had that efleet. Plenty of pigment is a 
protection, not only against the sun’s rays, but against 
the germs of disease. Amongst the mammals, varieties 
that are rich in pigment arc often better equipped to resist 
toxins than lighter varieties. 

Even in regard to the eyes the impoverishnu'nt of the 
j)igment, which turns a brown iris into a pretty blue, 
has not been without signilieanee. 'J'hc e.xeeptional 
liability of Europeans to have maladies of the eyes may 
be a consequence of this. 

The various stages of the process of dc'generation of 
the colour of the skin, hair, and eyes are preserv(“d in tlu' 
different types of blondes and brunettes that w(! have 
in Europe to-day. Where the blonde Teutonu; type' 
was developed we arc not yet able to say. W'e can only 
use the bony structure as our guide if we would pass 
from the races of the Ice Age to those of modern times ; 
what the colour of the skin of the former was we do not 
know. 
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Our next step is to follow further the fate of these 
two races of the lee Age, which we find as sharply separated 
from each other as two species of animals. We have 
already said that there was a struggle between them, 
but eventually there must have been a mixture of the 
races. VV'^e have good reason to suppose that this mingling 
went so far during the lec Age as to give rise to new 
races ; and some of these which are known to us are of 
extraordinary interest. 



CHAPTER XV 


THE DAWN OF ART 

T he new race which comes vipon the scene after 
the fusion of tlie Neanderthal and Anrignaeian 
races is known as tljc Cro Magnon race. TIu' 
first relies of it were found in 1868, in the Vezerc valley, by 
Lartet and Christy. Tlie cidtural layer to which they 
belong is open to several differetit interpretations, but 
it probably corresponds to the Aurignaeian or the 
Magdalenian stage. 

The skeletons of this tliird type of fossil man in Europe 
are remarkable for their size ; a common result of the 
mingling of different elements. The Cro Magnon men 
must have attained a height of six feet six inches, and 
even more. The lindvbones combine the robust dcvclo|)- 
ment of the Neanderthal race with the finer skeletal 
structure of the Aurignaeian. The skull has the great 
breadth of the Neanderthal, the fine dome and lunght of 
the Aurignaeian, and the length that is common to 
both. The skeleton of the face approaches the Aurignae 
type ; but in the jutting out of the chin it surpasses both 
races and approaches the modern type. 

Skeletons of just the same type have been found 
near Mentone (at Ventimiglia), in the caverns of Raousse- 
Rousse ; famous Paleolithic sites which have been carefully 
explored since 189.'» under the patronage of the Prince 
of Monaco. They have yielded unquestionable interments 
of Cro Magnon men. 

Probably we have a second mixed type in a skeleton 
of the Magdalenian period which was found in 1888 near 

2as 
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Perifjucux, in tiic Dordogne. It is now preserved in 
tlic small, but valuable, museum of that plaec, and 
is known, from the plaee of diseovery, as the Chaneelade 
skeleton. Here again the body had been eeremoniously 
buried ; and there is clear evidence that it had been tied 
up with reindeer sinews or something of that kind. The 
similarity of the posture to that of the Australian mummy 
which I brought back from north Queensland is striking. 
The skeleton differs from that of the Cro Magnon race in 
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Iiilvinn- thickcT limbs, more like those* ol‘ Neanderthal mam 
Tlu‘ lace is lonoer than that of Cro Magnon man, and the 
e‘ye-orhits are larger and rounder (Fig. 105). It was a 
type of man with larger head and shorter stature than 
the Cro i^Fagnon raee had. 

In 1010 Hauser found in the Aurignaeian at La 
Hoehette (\Y*/ere valley) the limbs of another skeleton. 
Tluy wer(‘ of the Chaneelade type. Hauser and I looked 
in vain for the skull. The remains had clearly not been 
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buried, and they had eonsequently been devoured by 
carnivores (probably hyenas), as the bones still showed 
the marks of the teeth. The remains are too seanty to 
permit us to speak of a Chancelade raee, and the man who 
studied the Chancelade skeleton, Testut, of Lyons (1889), 
found a number of similarities to the Eskimo. This 
is true also of their culture. These reindeer stations of 
the Dordogne have yielded a great abundance of bone 
artefacts, and in their artistic finish and, to some extent, 
in tlieir form they remind us strongly of the productions 
of the Eskimo. 

In February 1914 two nearly complete skeletons of 
the Magdalenian period were found in a quarry at 
Obercassel, not far from Bonn. They had unquestionably 
been buried, and they lay, covered with large slabs of 
basalt, not much more than a yard from each other, in 
a deposit that had been (artificially) coloured red. Witli 
them were a very finely polished stone polisher, with an 
animal’s head engraved on the handle, and a carving of 
a horse's head : typical products of Magdalenian art, 
and the geological c-haraeters corresponded to that 
period. Tlie strewing of the bodies with red iron-stone 
points to the same period, as the finds at Mentone and 
Briinn indicate. The bodies were said to be those of a 
graceful young woman of about twenty, a little oxer 
live feet in height, and a man of from forty to fifty, 
with extraordinarily powerful limbs and a height of 
about fix'c feet four inches. 

The woman’s skull xvas finely rounded, and the back 
part of the head well developed. The forehead was 
broad, with rather large frontal ridges for a woman, 
and the chin was well formed. The man’s skull was 
very broad and low, and looked brutal in comparison 
with the woman’s. The forehead xvas narroxv and rather 
sloping; the cheek-bones remarkably large; the loxver jaw 
powerful, and like a V with a blunt angle. The differ- 
ences between the txx'o are differences of sex, not race ; 
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aiul the various features, showing points of eontaet with 
tfie Neanderthal as well as the Cro-Magnon race, arc 
such as eoinmonly result from a mingling of races. ^ 

Certain discoveries at Predmost next demand our 
attention, and they arc* so important tliat we may describe 
them at l(‘ngth. Next to France, this is the chief Paleoli- 
thic centre in Europe, and it has yielded several complete 
skeletons and immense cpiantities of artefacts and fossil 
bones of animals. The details have not yet been published, 
but tlu* following brief account - may be given here. 

N(‘ar the village of Predmost, in north Moravia, is a 
little* hill on which was found a very extensive prehistoric 
site*, lioru's had previously b(*en found at this spot, 
but it was not until 1879 80 that a series of systematic^ 
c‘xplorations disclosed the* importance of the site*. Furthe r 
c‘xc*avaiions were* made in 1890 4, and in 1895-0 
an immc‘nsc* c|uaiitity of material was gathered. The 
animal bones included all the usual types of the middle 
part of the Ic*c‘ Age : the mammoth. arc*tie fox, wolf, 
rc‘indc‘c‘r, horse, arc*tic hare. bc‘ar, lion, rhinoceros, elk, 
bc‘avc‘r, lc*niining, hycaia, etc*. The mammoth bones 
wc‘rc‘ c*xtraordinarily abundant, the c*ollection including 
no lc*ss than 2, ()()() well-})rc*servc*d molars of animals 
of all agc*s, from the foc*tus onward. It is calculated 
that the* deposit contained the remains of a thousand 
mammoths, and that they were all vic*tinis. not of i\u 
c pidc*mic. but of the Paleolithic huntc*r. The* bones wctc 
partly sortc*d out according to their types. 

It is vc*rv ])robable that the limestone cliff which is at 
the summit of the hill formed a hollowecl-out shelter, 
and was on that acc*ount chosen for a settlement that 
lasted many generations. There are many small fire- 
plac*c*s. in artilic*ially made hollows, with implements 
anel bonc‘s lying about them ; anel theTC were much larger 

' 'Pho cumiilctc study of tlie e)!H*rfasMd remains has now been publislu'd 
and conlirms lids {I)rr diluviale McnschenfuHd von Obercassel. 1919). 

2 Supplict? by I>r. Absolon, of the Briiiin Museum, to Dr. lleilborn. 
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fire-sites, with great heaps of mammoth bones and stone 
implements, which seem to have been the chief centres 
of industry. Then there were ‘‘ rubbish heaps,” and 
these liave yielded very rich material. 

Various human bones were found, and at last, in 1894, 
Maska found a cemetery with the remains of about 
twenty individuals, of all ages. A (‘hild’s body had its 
ornaments on, and heads of arctic foxes lay beside others. 
Though the full report is not yet published, it is certain 
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that there were the bodies (hij>hly fossilised) of eif^bt 
adult and twelve youthful inenibers of a new race of the 
later Paleolithic — the Homo J’redmostensis, a mixed 
type, probably due to tbe erossinff of the Neanderthal 
with the Aurignae or some other. A number of the skulls 
and skeletons have been reeonstrueted, and the ])hoto- 
f^raph shows that there was an unmistakat)le aflinity 
to Neanderthal man. It is to be noted, however, that it 
is only the male skulls at Predmost which show charac- 
ters that are common to both sexes in the Neanderthal 
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race. In the chin and femora and other features, never- 
theless, the Prcdmost men differ entirely from the 
Neanderthal, and agree with other late Paleolithic races. 

Something like 40,000 stone artefacts — flint, quartz, 
jasper, limestone, sandstone, and obsidian — were collected. 



I'k;. 107 . .M.m.i: Ski i.i. from I’jikdmost. 


They wore* mainly microliths, knives, dafroers, borers, 
toothed dano^as, axes, lanee-heads, arrow-lieads, serapers, 
ete. (Fig. 107). More than a dozen “ laurel-leaf points ” 
ol Soliitrean design were found, and the majority of the 
experts assign the settlement to the Solutrean period. 
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Many of the implements, however, sliow Aurignaeian 
retouches, and the question of date is not yet settled. 
The culture is mixed like the race, and seems to be on 
the frontier between the two periods. 

Large numbers of objects (needles, awls, flat clubs, 
spoons, slings, smoothers, hooks, etc.) of bone and ivory 
and reindeer horn were found. Daggers were made 
from the bones of lions and bears, the joint being used Jis 
a handle, much as one finds in Papua. Fossil ivory was 
used for daggers, real assegais, awls, points for missiles, 
etc. Characteristic of Predmost are eylindrieal smooth 
bodies, some with an eye or a handle at one end, made 
out of teeth, which were split vertically and then polished. 
They may have beeii used as missiles for slings. There 
arp large numbers of real table utensils such as sj)oons. 
Other objects (forks, etc.) are not easily understood, 
but Dr. Heilborn eonneets them rather with ceremonial 
implements, like the forks for human flesh in Fiji. The 
prongs are cleverly made of ivory, and the body ont of 
a mammoth’s tooth. 

Predmost man was clearly an advanced artist, lie 
decorated many of his implements with lines, dots, and 
incisions, and even used bones to embellish his weapons 
with drawings, zig-zag lines, etc., grouped into ornamental 
designs. He drew on mamntoth ribs, reindeer, horn, 
and slate, and made eylindrieal, conical, and pyramidal 
objects and weapons of ivory. There is, for instance, a 
ten-inch rib-bone, used as a polisher, which has on it 
2,000 lines in a sort of herring-bone pattern. One small 
richly decorated object, with a head for carrying it, may 
have been an amulet. It reminds us strongly of the 
ceremonial sticks and stones of the Australians. 

There is a fragment of a mammoth’s tooth with a 
very curious engraving on it, which seems to be a fantastic 
representation of a man in geometrical form ; apparently 
a nude, but richly tatooed, woman’s body. 

The jew’els of the collection are five statuettes carved 
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out of the bones of nianiinotli's feet. The head and 
neck, luinds and l)reasts, are vaguely indieated, and the 
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feet omitted entirely ; but tlie ventral region is, as always 
with the jaehistorie artist, greatly exaggerated. They 
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are probably meant for women with ehild : a phenomenon 
that must greatly have puzzled primitive man. The 
statuettes are very small (four to six inehes) and erudely 
earved, and they are smooth at the basis. As they seem 
to represent women in a sitting posture, they may ha\'(‘ 
been so plaeed at festivals. They seem to have been 
either idols or amulets, llartels has deseribed eertain 
sitting figures, erudely worked, very like the Predmost 
figures, whieh some of the Siberian peoples make as 
prophylaeties against pains in the ehest. The Predmost 
remains also iiielude unfinished statuettes, so that we can 
gather the method of earving. These naked Ih-edmost 
women are on a level with similar statuettes from Mentoiu*, 
the Erassempouy and Willendorf “ Veniises ’’ (Pig. o-). 

Finally, there is the famous mammoth statindte," 
<*arved out of a pieee of ivory, live inehes in length, and 
about an ineh and a half in height and thiekness. It is 
almost faultless, only injured a little in the h(‘ad and 
tail; and it agrees very well with the mammoth drawings 
on the walls of the caverns at Fombarelles and Font d(‘ 
Gaiiine. The surfa(*e is polished, or covered with liius 
of various kinds to show where the mammoth was bald 
and the different growths of hair. The ligun* is not only 
\ cry valuable as a realistic repr(‘sentation of the mammoth, 
with whieh Predmost man must have Inen very familiar, 
but is one of the oldest specimens of plastic art and a 
remarkably good pieee of work. 

The limestone cliff has, unfortunately, long sine(‘ 
disappeared, or it might have given us wall-paintings 
like those of southern France. In any ease, we are aston- 
ished to find such good realistic work (tlu* mammotli) 
alongside of purely idealist work in tlu‘ middle of the 
Paleolithic. We find art here developed long before tlu* 
Magdalenian period. The mammoth-hunt(‘rs also used 
a number of varieties of shells for personal (h^eoration, 
as well as pebbles, slate, bones and otlier objects ; much 
the same as we find in the Ve/.ere val!(‘y. A uni(|ne find 
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was fourcccn ivory beads, cut like pearls, which had 
formed the necklace of a dead child. Another interesting 
object was a couple of canine teeth of a young wolf, 
connected at the roots, which reminds us of nose-orna- 
ments worn in Papua. Colouring stuffs, such as red chalk 
and ochre, were scattered about the fire-places. 

The Predmost finds throw a wonderful light into 
the gloom of the past. We see a new race, with far higher 
gifts, yet in the features of the skull recalling its crude 
ancestors, coming upon the scene as the two older races 
blend. Artistically it was, no doubt, influenced by the 
.'\urignaeian strain of its ancestry. From its cliff-shelter 
the race must have looked out over a vast tundra, with 
great marslu's and forests, with herds of mammoths and 
the other animals whose bones we find. To the cliff, 
where they wer(“ safe from floods and sheltered from the 
raw winds, the hunters brought the bodies of the great 
paehydenns they had trapped or slain. They were 
powerful men, above middle height, more intelligent 
than many savages of to-day. Apparently they tattooed 
and painted their bodies, and clothed themselves in 
the furs of the dead animals. They buried their dead 
with respect, and heralded the dawn of art. At last a 
new pi-riod of intense cold, and possibly the reduction 
of the game in the region, drove them from their shelter, 
and we know not what became of them. Their limestone 
cliff was (juarried long ago, and the very site of their 
settlement disappeared from view. 

Not far from Predmost, at Ondratit/, there is another 
Solutrcam settlement, which is hardly less rich in artefacts, 
but has not yet becai methodieally explored. Other 
bones found at Ilappurg (not far from Niirnberg)^ — a 
fragment of a skull-cap, a well-preserved lower jaw, 
and a few other bones — seem to belong to a mixed race. 
The skull seems to combine the Neanderthal and Aurignac 
characters, es])<'eially the former, and the jaw eombines 
the features of all the previous races in a remarkable 
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manner. Eisner, who has studied thoc remains, says that 
it was a mixed race, closely approaching the Cro Magnon. 
Lustig and Klaatsch also concluded that the race was of 
a mixed type. Hauser has since shown that the culture 
associated with the bones is Micoquian, not partly Mou- 
sterian and partly Aurignacian, as Klaatsch and other 
investigators had concluded. 

Although we arc not yet in a position to prove it, we 
have every reason to regard these mixed races of the later 
lee Age as the makers of the works of art that we have 
now recovered in such abundance. First we found 
outline drawings on bone and reindeer horn in the sixties 
of the last century, and they were remarkable enough 
for the firmness of line and keenness of observation. 
Then carvings came to light ; in fact, there is reason 
to think that sculpture is older than painting. At last 
we found coloured representations on rocks, or some- 
times combinations of these with the natural inequalities 
of the rocks. The first were discovered in a grotto at 
Altamira in the north of Spain, and were received with 
learned incredulity. It was not until sixteen years 
afterwards, when further discoveries were made in the 
grottos of southern France, that the experts were forced 
to accept them. 

One of these caves, known as “ Lcs Combarelles ” 
(Dordogne, 1902) has incised drawings without colour. 
The animals represented, the mammoth, reindeer, antelope, 
horse, etc., must have lived at the time. Another cave 
not far away, Font de (Jaumc (Dordogne, 1902), has 
coloured drawings and shoulders of rock shaped into 
animal forms. The chief animals represented here are 
the reindeer and the bison. It is, clearly, a later stage, 
with more skilful art. We now have no less than forty 
of these painted caverns, all in the south of France or 
Spain. And wlu'n we reflect how casually they were 
discovered, and how little exploration has been done in 
the south of Europe, we may expect to find many more. 
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In looking for tite source of this artistic life, avc naturally 
turn to the Australian aboriginals. In spite of their 
backward condition, they have a well-developed feeling 
for the beautiful, as is shown by the artistic finish of their 
weapons. They arc also very fond of engraving on rocks, 
bones, trees, and other objects. On the plateau of lime- 
stone rock in South Australia we find life-size representa- 
tions of men and animals, whales of gigantic length, 
scenes from the life of the natives, weapons, footprints, 
and symbolical designs. 

We find the same in West Australia. In fact, rock- 
paintings (generally with red and white earth) are found 
all over the continent. And the resentblanee of Ihe 
methods of the Paleolithic artist to those of the Australian 
is^ quite astonishing. At Altamira, for instance, there are 
a number of coloured hands ; and in Australia the natives 
leave a memorial of a visit by painting a hand on the rock. 
The hand is laid on the rock, and powdered colour is 
taken in the mouth and squirted over the hand, leaving 
an outline of it on the rock. It is not impossible that 
the Australoid branch of the Paleolithic humanity of 
Europe took the artistic capacity Avith it. 

The Bushmen of South Africa also do artistic work 
similar to that of the European Ice Age. Their aneestoi s 
were the authors of rock-engravings and eavc-paintings 
which, in their vivid representation of hunting scenes, 
are not unlike the work of the Australians and Paleolithic 
man. The Bushm^ are not negroes, and we do not know 
how they are related to the common root of the human 
family. We must not assume that their art has any 
connection with the others, and it is therefore clear that 
there were more independent developments of art. There 
is, as far as our knowledge goes, no physical point of 
contact between the Bushmen and the Paleolithic races, 
and so we assume none for their art. Boek-paintings 
have been found in many parts of Africa where they were 
quite unknown to the present black inhabitants. Wt; 



308 


THE DAWN OF ART 


know that the Hushmcn represent an earlier stratum of 
tfie population of Afriea, and it may be this that is 
responsible for the roek-j)aintings. 

As to the orifvin of the artistie impulse we ean give no 
satisfactory exphmation. Much has been wi^itten about 
the psychology of art in recent times, A possible eonnee- 
tion witli religious or magical ideas has been discussed, 
and the j)aint('d grottos hav<' almost been represented 
as “ Paleolithic ehurehes.” Ibit we have as yet no firm 
ground for forming an opinion on these matters. 

It has also been attemj)ted to draw a sharp distinction 
between th(' naive and naturalistic representation of 
animals and llu' syml)olieal alteration of their forms. 
N'erworn, the ablest writer on the subject, has called 
the former “ |)hysioplastie,” and the latter “ ideoplastie ” 
art. I ean. however, not (piite agree witli tliis high 
authority, as in .Australia I hav(“ seen too many inter- 
mediate' forms l)etween the two. Hut it is quite possible 
that some secret motive, more or less in the nature of 
magie, is at tlu‘ bottom of this symbolical reproduction 
of animal figures. It does not seem to me likely, howTver, 
tliat we must, attribute the beginning of the drawing of 
animals generally to magie eonneeted with hunting. The 
naive joy of the savage, tilling the whole soul of tlu' 
primitive hunter, was projected outwards in tliese artistic 
beginnings.^ 

\'erv important eonsequenees followed from man's 
development of artistie impulses. The most astonishing 
is the fact that tlie artistie faculty decayed when the 
let' .Agt' was over in KurojK'. It is only here and there, 
far away from France, and at a later period, that we met't 
roek-draw ings of the old eharaeter. \Vhen we apply 


’ In ‘'onu* ol* I ho inoro rooonlly oxplorod cavos, the drawin^.s of aninuils 
wtro so plaood that most aulhorilios now tliink they wore dono for tho 
piirposo of ‘ sv mpatliotio ma^io " : as a sort of oharin to brinji' inon* of 
Mioh animals M’ithiii ran^o of I ho huntors. Tlioro aro also inystorious marks 
paintod on jii bblos whioh soino attribiito to ina^io. [J. M.] 
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this test to the Neolithic population of Norway and 
Sweden, it seems to show that they were the descendants 
of the Cro Magnoii race, who may have mijjrated to the 
exposed lands in the north after tlie final retreat of the 
f>laeiers. Tliis is confirmed by the vast numbers of Neo- 
lithic iniplenicnts which we find in Scandinavia. Any 
man who has seen these, and appreciated their remarkable 



Ki<;. 110. — I-’.sKoio Dh.wvincs. (I Ii.ii.hohn.) 

workmanship, in the (’openhagen Museum, will he disposed 
to see in them a further development of the French 
Solutrean and Maj^dahaiian culture. 

A further important consequence is in the relation 
of Paleolithic art to the development of written lan<*ua^fe 
and the writing of history. Even the representations 
of events on the Australian rocks arc historical monu- 
ments ; as arc also the Jiushman inscriptions, and the 
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(Irawitifjrs on bone of the Eskimo. In these the artistic 
representiitif)!! of the individual figures is a secondary 
matter, and separate objects arc often indicated by a 
few lines. It is only one step further to pass from painting 
to picture-writing, to the Egyptian hieroglyphics. Tlie 
wall-paintings of the Egyptians are typical conventional- 
ised eontinuations of the i-oek-paintings of the Old Stone 
.'\g(‘. There are many designs amongst the latter that 
we do not clearly understand. They are symbols, such 
as we have later in tlu' shape of runic characters, letters, 
ele : one of the sources of the written alphabet. 

Hut artistic representations proper decrease so much 
in number and exeellenee after the lee Age that we can 
by no means speak of a general progress of Europe at 
t hat t ime. Indeed, \\v are disposed to see a sort of atavisip 
ill the artistic powers displayed by individuals in lat(‘r 
4iges. lienee the tittingness of the ])hrase, that “ the 
artist is born, not made.” Hereditary forces have 
passed on to him a eajiaeity which no amount of indi- 
xidual elTort would have develojied. 

'fhe retreat of the glaciers to the summit of the Alps 
and to the north put an end to the rule of the hunters 
of the Old Stone Ag(“. They are themselves partly to 
blame, as they destroyed the greater part of the animal 
world. The rest of tlu' animals followed the retreating 
glaciers to the .\lps (the chamois) and to the north, when- 
the l.aplanders. deseendants of the men of the lee Age, 
h\e to-day with the rc'indeer. as their fathers once tliil 
in the heart of Europe. 

The reduction of the animal population would be 
the chief cause of the (hwelopment of eat tie- rearing and 
agrieiiltiire. We do not as yet know’ where they began, 
or by w hat race tluy were introduced ; and the same may 
be said of most of the other advances during this period 
of transition. The great mass of facts will have to be 
earefully sifted, as we learn them from the vast remains 
of the \ew Slone .Vge. A considerable knowledge is 
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r((]uiir(l to bo an cxjxTt on tlic pottery alone, •vvitli all 
its variations of form and of external ornamentation. 
Then there are the pile-dwellings of the Swiss lakes. 
They open up to us a new world, with their villages built 
over the water, their cattle and agriculture ; an idyllic 
world compared with the raw conditions and eavc-life 
of the I’aleolithie hunters. 

Hut there is Philistinism even here ; no trace of an 
.-idvaneing imagination. The great stone monuments 
lliat were raised to the northern heroes, are in happy 
conlrasl. Theses “ megalilhie ’’ men must have had largei’ 
minds and imaginations. 

Hut the |)roblem of the division of races in Xeolithie 
Kuro[)e is still too obscure to b(‘ discussed here. In spite 
of Sehil/.'s elTorts to eouneet different levels of eultuj’c 
with different races, we are still very uncertain. Wr 
may, however, at least say that there has been a much 
more continuous developmeid in central Kuro|)e. from 
the lee .\ge to the present, than was formerly supjKJsed. 
The earlier oj)inion was that tiu' jvrimitive po])ulalion 
was extinguished, and the gap was Idled by new immi- 
graids. On the contrary, we have every reason to see 
in our fellows to-day a continuation of the races of tlu‘ 
lee .\ge. .\ large* part of the 'reutonie jveoples are related 

to the* .\urignae* e)r the* (’ro Magnon race. 

'I'lie* task e»f the* imme*eliale* future* is te) linel the* eeennee- 
tieeu be*t we*e*n the* “ historie*al " natieens eef the fe*w thenisanel 
years before (’hrist with the* pre*histe)rie raee*s whie*h still 
live*el iu the* ne)rth. N’aluable* weerk has bc-eu ele)ne* in 
this re*spe*et ; but an e*uorme)Us ame)unt is still te) be elone*. 
The* limits e)f this wen’k eh) ne)t permit me te) ge) on te) 
the* histe)rie*al pe*rie)el. My aim v'.as te) elisee)ver the early 
stages e)f man's ae*hieve*me*nts, anel thus pre)vide a Ibunda- 
tie)U e)n which we may, by tbe aiel e)f historie*al me*tboels, 
ee)nstruet a e‘om])lete* ae*eenmt e)f the evolution e)f 
humanity. 
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